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LEGEND 



In positive logic representation, signal levels are disregarded. The negator (N block symbol) is used 
to invert logic, not level . Passive elements (such as drivers and pulse shapers) generally are not shown, 
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BY 0 BIT 



BY BURST GATE 
BX 0 BIT 



BX BURST GATE 



BY 1 BIT 



BX 1 BIT 



BY 2 BIT 



BX 2 BIT 



BY 3 BIT 



BX 3 BIT 



BY i» BIT 



BX k BIT 



BY 5 BIT 



8X 5 BIT 



BY 6 BIT 



BX 6 BIT 



BY 7 BIT 



BX 7 BIT 



SET BX 



A | 5ET BY ► 



SET BB 



RB036 
BURST LATCH 



FL 



HC241 



BURST FF 



DELTA BIT RING 3 



OR 



OR 



OR 



OR 



OR 



OR 



OR 



OR 



SET BB 



NOT 2303 READ GATE 



FF 



HC241 



BUFFER 
BURST REG 



PH 



PH 



PH 



PH 



PH 



PH 



PH 



PH 



BB 0 



FDR 0 



FDR 



BB 2 



FDR 2 



BB 3 



FDR 3 



BB k 



FDR k 



BB 5 



FDR 5 



BB 6 



FDR 6 



BB 7 



FDR 7 



RB036 
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OE 



OE 



OE 



OE 



OE 



BX BURST GATE 



BY BURST GATE 



D BUS P 



NOT BURST LATCH 



D BUS 0 



BY BURST GATE L 



BURST 0 BIT 



D BUS 1 



BURST I BIT 



D BUS 2 



BURST 2 BIT 



D BUS 3 



BURST 3 BIT 



D BUS i» 



I BURST *4 BIT 



D BUS 5 



OE 



I BURST 5 BIT 



D BUS 6 



OE 



BURST 6 BIT 



D BUS 7 



OE 



I BURST 7 BIT 



RB021 



OR 



OR 



OR 



OR 



OR 



OR 



OR 



OR 



RB021 



SET BY 



BY REG 



PH 



PH 



PH 



PH 



PH 



PH 



PH 



PH 



PH 



RB021 



LINE NAME 



BURST LATCH 

BURST FF 
BY BURST GATE 
BX BURST GATE 
SET BX-BY 
SET BB 
SET ST h 
SET DR 

RESET FDR 



BY P BIT 



BY 0 BIT 



BY 1 BIT 



BY 2 BIT 



BY 3 BIT 



BY 1» BIT 



BY 5 BIT 



BY 6 BIT 



BY 7 BIT 



SYNC BYTE 



1ST DATA BYTE 



2ND DATA BYTE 



3RD DATA BYTE 



BY 



BX 



BY 



n 



D BUS P 



NOT BURST LATCH 



D BUS 0 



BX BURST GATE 



BURST 0 BIT 



D BUS 1 



BURST 1 BIT 



D BUS 2 



BURST 2 BIT 



D BUS 3 



BURST 3 BIT 



D BUS 4 



BURST i* BIT 



D BUS 5 



BURST 5 BIT 



D BUS 6 



BURST 6 BIT 



D BUS 7 



BURST 7 BIT 



OR 



OR 



OR 



OR 



OR 



OR 



OR 



OR 



JL 



RBOl 1 



SET BX 



BX REG 



PH 



PH 



PH 



PH 



PH 



PH 



PH 



PH 



PH 



BX P BIT 



BX 0 BIT 



BX 1 BIT 



BX 2 BIT 



BX 3 BIT 



BX k BIT 



BX 5 BIT 



BX 6 BIT 



BX 7 BIT 



RBOl 1 



BURST CHECK DATA FLOW 


2303 


ATTACHMENT 




DATE 












TYPl 


2841 R 


IBM 


1 1+34 



SERVICE OUT CTI GB061 



D BUS 2 BIT 



RDQ31 PEST. IG 



•AL111 



KCQ71 C3 D TIME 



READ 
LATCH 



GB131 



4C3 A TIME 



+ CA 12 DECODE DAOM 

+ USE NORMAL CA DAOOl 



+ SET D TIME 



•RESET C TIME 



+ SERVICE OUT CTI 



-GB061 



+ SET B TIME 



TRF 
ONE 



GB131 



SVC 
REQUEST 
LATCH 

GB141 



+ SET D TIME 



RESET B TIME 



TRF 
TWO 



GB131 



- LATCH 2 



SVC IN 
RESET 1 



GB151 



+ CA 13 DECODE 
+ USE NORMAL CA 
+ C3 A TIME 



■ DAOM 
DAOOl 

■KC101 



SVC IN 
RESET 2 

GB151 



SVC IN 
LATCH 

GBlif 1 



> 



GB151 



GB061 



-SVC REQUEST 
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I/O OPERATIONS DIAGRAM 


CHANNEL DATA TRANSFER - READ 


OATI 












TYPI 


28A1R 


IBM 


1436 



00 



Bus Out A 



Bus Out P Chnl A 



Bus Out 0 Chnl A 



Bus Out 1 Chnl A 



Bus Out 2 Chnl A 



Bus Out 3 Chnl A 



Bus Out 4 Chnl A 



Bus Out 5 Chnl A 



Bus Out 6 Chnl A 



Bus Out 7 Chnl A 



0W, 



tched to A 



CA = 15 



Bus Out B 



Bus Out P Chnl B 



Bus Out 0 Chnl B 



Bus Put 1 Chnl B 



Bus .Out 2 Chnl B 



Bus Out 3 Chnl B 



Bus ^Out 4 Chnl B 



Bus^ut 5 Chnl B 



Bus Out 6 Chnl B 



Bus Out 7 Chnl B 



0* 



Switched tn ft 



Two Channel Interface - Part 1 



Addr 
Sel 

Jumper 
Card 



(Not) Operational In A 



Address Out A 



GB071 



OE 

(Parity 
Check) 



Bus Out Parity A 



Bus Out Parity A 



See 1450-2, A8 for off page connector list. 



GB081 



(Not) Bus Out Parity A, 



CA - 15 



GB121 



^^ ^^Switched to 



r 



GB121 



IH 

Gate 



Bus Out Parity Error A 



► To A Bus 



Request In Chnl A 



Dlyd Select Out A 



Enabled A 



Operational In A 



(Not) Select Out A 



Addr Comp A 



OR 



GB101 



(Not) Addr Out A 



(Not) Request In Chnl 



(Not) Select Out A 



Addr Out A 



(Not) Addr Comp A 



Q^wi 



tched To B 



Select Out A 



Bus Out Parity 



Error (To ER2) 



OR 



(Not) Enabled A 



GB101 



Steering 
Latch A 



FL 



Select Out A 



Dlyd Select Out A 



A 






OR 


A 





Propagate Sel Out A 



GB101 



L-0-E> 



Dlyd Select Out A 



GB101 



Switched To A| 



Initial Select A 



GB101 



Steering Latch A 



Circuits for propagate select out B, initial 
select B, and steering latch B are the same 
as for channel A (GB106) . 



GB121 



Reset Channel B Latches 



GB051 



BA091 



Addr 
Sel 

Jumper 
Card 



[w> 



[n> 



(Not) Operational In B 



Address Out B 



GB071 



OE 

(Parity 

Check) 



Bus Out Parity B 



Bus Out Parity B 



Addr 
Compare B 
\ 



GB081 



(Not) Bus Out Parity B 



CA = 15 



J7 



GB121 



IH 

Gates 



CA = 15 GB051 I BA091 



Switched to B 



Bus Out 
Parity 
Error B 



Sel Out or Dlyd Sel Out A 



^~p~y Select Out B 
/[\| Q Steering Latch B 



GB091 



[7b> 



(Not) Poll Enable 



GB091 



Select Out A 



Steering Latch A 



Sel Out or Dlyd Sel Out B 



GB091 



OR 



GB091 



j AND is made as 

| long as a channel 

i maintains 

! connection . 



GB091 



Reset Channel A Latches 



OR 



GB091 



(Not) Switched To A 



2=o 

itched To B I 



If the switched to A (or B) line 
is active the other line can not 
! be raised . 



_1 



GB091 



Both switched to 
A and switched 
to B may be 



(Not) Switched To B 



Switched to A 



GB091 




- Tan> 



Steering Latch A 



Select Out A 



Responding On A 



GB121 



Address Out Byte 



1 2 3 



6 7 



r To A Bus 



V 

Contro I 

Unit 

Address 



V 

>8 Device 
Accesses Address 



Lines to the Channel 
Lines From the Channel 



(Not) Operational In A GB211 



H7 \ Disc + Busy 
' ' Address Out A 



0±s»i 



itched to A P3 



Reset Control Chnl A 



I OR — 1 



GB211 



CU Busy Status A 



4I> 



GB211 



Switched to A P3 



Gated Service Out 



Operationa I In A 



OR 



FL 



CU End A 



GB211 



Gated CU 



End A 



GB211 



Circuits for responding on B, CU Busy status B, 
and CU End B are same as for Channel A (GB216) . 



GB211 



Gated CU End B 



OR 



Err 3 



(To ER3) 



GB211 



8 



Tags Out A 

Operational Out Chan A 



CH and CL Branch Control 




GB191 



Two Channel Interface - Part 2 



Service 

Request _ SVC Request 



Transfer Control 2 Service In Service In 




GB226 



GB226 



Two Channel Interface - Part 3 



CU Busy Status A 



► E> 




Jumpers For Lowest Priority Unit 
Jumpers For Other Units 



The selection relay circuit for Chnl 
B is the same as Chnl A (GB036). 



' Sel In Cable Chnl A (Back to Chnl) 



23 



Two Channel Interface - Part 



4 



READ GATE 



GATE FDR TO DR REG 



SEL RAW DATA 




SD211 
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SIMPLIFIED LOGIC 



SER IAL IZER/DESER IAL IZER 



DAT! 



IBM 



TYPf 



284 1R 



1501 



CM 



I 



ALU OPERATION 
DC * A © B+C 
DNST21 



SALS OUTPUTS 


BECOME 


GOOD 


DEOOl , on 






CA £ 


r CB 


FIELDS ARE 


DECODED 


DAXXX , 


DBOOl 



A £ B REGS 
ARE SET 

RA , RBOOl 



CS FLD IS 
DECODED 

DSOOl 



BRANCH ON RESULT 
OF PREVIOUS 
BLOCK 
CO; DOX71 



00 



01 



10 



11 



CC.CD.CV FLDS 
ARE DECODED 

DC.DD.DV001 



ALU OUTPUT 
IS SET 

AL141 



i 



RESULT IS SET 
INTO DEST REG 



RS-XXX 



ALU OPERATION 



DC < 
< _ 



+B 



+C 



3 



o 



ALU SUM AND CARRY OUTPUTS 
FROM INDIVIDUAL BIT POSITIONS 
ARE NOW PRESENT. 



'CARRY OUT' AND "D EQUAL ZERO" 
LATCHES ARE SET 



DESTINATION REGISTER IS SPECIFIED 
BY CD FIELD IN ALU OPERATION 




CO - CH BRANCH ON CARRY OUT 
FROM IMMEDIATELY PRECEDING 
ALU OPERATION 

D0X71 " CL BRANCH ON IMMEDIATELY 
PRECEDING ALU ZERO OUTPUT 



SET ST(2) 
RS011 



DELAYED 


BRANCH 


ST (2); 


ST(3) 



00 



IF PRESCRIBED IN ALU STATEMENT, 
CARRY OUT SETS ST (3)-l 



IF PRESCRIBED BY DNST21, D NOT 
EQUAL ZERO IN ALU OPERATION 
SETS ST(2)-1 



01 



10 
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2 


▼ 


^ Reset ^ 




QB0O0 


W & X register set to Os. 




QS081 


Reset file mask to Os. 




QS091 


Deselect file 


interface . 






Turn off all file bus lines. 




Determine th 
address . 


e device 




QB040 


Raise status in line and turn 
on the ctrl unit busy FL. 






Select the file interface 
and raise the control tag. 




QB050 


Select the device and by- 
pass f i le status . 




QS061 


Raise read se 
2 usee . 


lect gate for 




▼ 

; 


QS070 


Post status and sense 
information . 




QS081 


Turn off the op-in FL 
if it is on . 






Turn off the control tag . 






Turn the flag register 
bits off. 






Turn off the file mask 
bits. 




QS091 


Deselect the device. 






Turn off all the file bus 
and tag lines. 






Deselect the file inter- 
face . 









5 

p 

QB030 


Post zero status. 






Turn on the poll 
enable FL. 






Deselect the file inter- 
face . 




QS081 


Turn off the file mask 
bits. 






Turn off the status infor- 
mation in the BX register. 






Deselect the device. 






Turn off all the file bus 
lines . 






Deselect the file inter- 
face . 






Go to the wait loop. 






Wait for select out to 
rise . 







STR I (1605-A2) 



To QB010 wait 
loop waiting for 
SEL/OUT 



Note: Machine reset and system reset operations are recognized by the ST7 bit. 

ST7-1 means not system reset. ST7 is also turned on to end reset operation. 
The 2841 loops from QS030 to QS091 until all outstanding attentions are reset. 



► 



F 



► 



G 



► 



H 
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Select the device . 



Yes 


QB010 


Gate address byte into 
the 2841 . 




QB010 


Raise the operational 
in line and enable the 
address in line . 




QB040 


Convert the address 
byte to module select 
address . 




QB040 


Convert the module 
select number to device 
type . 




QB040 


Select the 


nterface . 



Address out and select 
out are up. 



QB050 



Address in rises whe 
address out falls . 



QB071 



Check for device busy, 
safe, seek incp, 
on- line , and end of 
eye . 



Indicate device end 
initial status byte . 




QB020 



Turn off the address 
in FL. 



CD1CU 




QB050 




Yes 




QB050 



Yes 




Sense 
command 



No 





Unit check in status 
byte. Unselected file 
status on sense command 




Yes 




Go to end procedure 
and post status . 



QB070 



Present the initial status 
byte to the channel . 



Go to command decode 
QP010 



E 



► 



F 



► 



G 



► 



H 
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End procedure determines if a chained or unchained end of operation exists and presents the ending status. Also, in end procedure the 2841 does some of its internal 
housekeeping in order to save time . For example, erase gate must be dropped 40 usee after write gate . Instead of just counting 40 usee, the 2841 starts to process 
ending procedure but keeps track of the time and turns off erase gate at the proper time. And if the operations are chained, the 2841 must keep track of the time in 
order to make sure the channel presents the next instruction in time. For example, when doing a search ID equal chained to read data, the read data instruction 
must be presented in 60 usee because of device speed or else the 2841 reads the wrong data . 

The 2841 keeps track of time by bumping a counter every other micro program word (I.E. every microsecond) . (BX +0 + 1 — BX) . By initially setting BX 
equal to a number and branching on carry (counter overflow), the 2841 can keep track of time . The size of the number set in BX varies depending on the amount 
of time delay needed for a device or an instruction operation . 

Therefore all through ending procedure, the 2841 is continually checking carry and index . If either carry or index is detected, the 2841 branches to these routines. 
When entering these routines, the program is under control of the ST register bits 0, 6, & 7 as shown in chart below. 



ST 



1 1 1 Formatting: Do nothing 

0 1 1 Turn off write gate 

0 0 1 Turn off erase gate 

1 0 1 Check safe 

1 0 0 Head selected: Read, write, both off 

1 1 0 Read gate on 

0 1 0 Head is not selected 

Entrance to end procedure is done on QS010 or QS020 for the majority of the instructions. 



FLOW CHART - End Procedure - Part 1 
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(Entrance to ^\ 
Ending Procedure ) 




Yes 



Yes 






No 

QS030 


Increment the counter. 








Sheet 3, A3 





No 




QS030 


Raise the status in line. 




QS040 


Regenerate address of 
previous instruction. 


■4T ST2 


= 1? 
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QC040 



Read gate is on; reset 
the timer. 



Carry (Counter Overflow) 

Sheet 2, B6 
Sheet 2, D2 
Sheet 2, D3 
Sheet 5, C3 

No 






Yes 

QC050 


Write gate is on . 


<^ STO = 


= 1? ^> 

No 


R.?set the write gate. 






Store constant to know 
when to turn off the erase 
gate . 



Yes 





QC050 


Do not turn off the 
write gate . 




QC050 


Reinitialize 


the timer. 




No 





QC040 




Raise the read gate line. 









Yes 



Turn off the 
line . 


erase gate 






Store a cons 
safety chec 


font for f i le 
<out. 




Yes 



Set KL7 = 1. 



The erase gate is off. 



Reinitialize the timer. 



► 



QC040 



Return to the program. 



► 



E 



► 



F 



► 



G 



► 



H 
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index Sensed 
Sheet 2, C6 
Sheet 2, D2 
Sheet 5, C3 



QC070 



Read gate is on: Turn off 
the index latch . 



Yes 




Tu rn off the read gate . 






Yes 

QC070 


Write gate is on: Turn 
off the index latch. 








No 



Post overrun on a write 
immediate operation. 




QC070 



Post track overrun. 



Erase gate i 
off the inde 


s on: Turn 
x latch . 






Store constant in DR to 
keep track of time. 








QC070 


Index passed, set OP4=0. 



Read, write 
gate are off; 
the index la 


and erase 
Turn off 
ch. 






Update the c 


onstant. 



QC050 



Turn off the write gate. 



QC070 



Overrun . 



QC050 



Store the time constant. 



QC040 



Return to the program 
at the point left. 



E 



► 



F 



► 



G 



► 



H 
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Timed Exit 
Sheet 2, E5 




► 



E 



► 



F 



► 



G 



► 



H 
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Untimed Exit 
Sheet 2, E3 






Yes 
QS061 


Status accepted, turn 
off the status in line . 







Yes 



Not chained, set 
ST3=0. 






Yes 





No 


Reset the operational 
in latch. 







Sheet 7, A3 



Means device end must 
be turned off . 



Store the bit significant 
device address in DR. 




Yes 



Not chaining on chan- 
nel end; turn off the 
device address . 






No 
QS061 


Turn off the operational 
in latch. 







Sheet 7, A3 



'Go back to start of end\ 
procedure . Go through 1 
^QG162. y 



Chaining on channel 
end . 



G 



► 



H 
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Sheet 6, C4 
Sheet 6, F3 




Select out has risen to 
initiate reselection. 




QS070 


Raise the address in line. 




QB050 



(Go to select device \ 
routine. QB050 J 



Yes 



Transfer sense into DH 
maintain contingent 
confection. 



QS081 



Turn off the operational 
in latch. 



Yes 




Yes 




Deselect the device. 



Deselect device; main- 
tain interface confection. 



Deselect the interface. 




Maintain the interface 
confection . 



Go to the initial selec 
on routine. QB010 



5 



QS081 



Raise the request in 


line . 






QS091 


Check to see if device 


is selected 






QS09! 



(Go to initial selection A 
QB010. J 
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2311 ADDRESS BYTES 


BYTE 0 


BYTE 1 


BYTE 2 


BYTE 3 


BYTE 


BYTE 5 








CYL 




HEAD 


0 


0 


0 


0-202 


0 


0-9 



CSI 



I 



MOD SELECT 
HA031 



0_D0l»O 



FILE NOT 
OPERATIVE 

QB082 



TRANSFER 
ADDRESS 

BYTES 

QG030 



I 



TO END 
PROCEDURE 



CALCULATE CYL 
ADDRESS DIFF 
AND SIGN 

QG070 




YES 



TFR HEAD RESET 

BIT TO FC. 
RAISE CTL TAG 
QG130 



STATUS NOT CK 
QG060 



TO END 
PROCEDURE 



TRF. HEAD ADDR 
TO FC RAISE SET 
S IGN & HEAD TAG 

QG130 



TFR CYL ADR 
TO FC. RAISE 
SET CYL TAG 
QG130 



SET SIGN BIT 
INTO FC RAISE 
SET HD & SIGN 

TAG QG130 



TFR CYL DIFF 
ADR TO FC. 
RAISE SET DIFF 
TAG 

0.G 130- 



BIT DESIGNATION OF SELECTED MODULE 
IS SET INTO OR REG. CONTENT OF UR 
IS GATED TO FILES BY FT=1. 
FT=1 SETS 1E-1. 



2311 OPERABLE 
HA 091 



I 



RESET HEAD 
REG 

HA001-001 



I 



STORE HD 
ADDR. IN 
FILE 

HA001-011 



I 



STORE CYL 
ADR IN 
FILE 
HA001-0H 



I 



SET CYL 
SIGN 

HA001-011 



I 



SET CYL 
COUNTER. RESET 
ATT LINES 
HA001-01 1 



(SELECTED ON L INE 
SELECTED READY 
SEL NOT END OF CYL 
SEL NOT SEEK INCOMPLETE 
SEL NOT UNSAFE 



2311 SEEK OPERATION 

PURPOSE: SELECT 2311 INTERFACE 
SELECT MODULE 
TRANSFER CYLINDER AND 
HEAD ADDRESS TO SELECTED 
MODULE 
START SEEK 




HOLD FOR 2 USEC, THEN SET OFF 




f fc=dh( 

V3 



HOLD FOR 2 USEC, THEN SET FT (2) 
OFF AND RESET FC 



HOLD FOR 2 USEC, THEN SET FT (1) 
OFF AND RESET FC. 





HOLD FOR 2 USEC, THEN SET FT (2) 
OFF AND RESET FC. 



f FC=DW ( 

\3 



HOLD FOR 2 USEC, THEN SET FT (3) 
OFF AND RESET FC. 



TFR SEEK START 

BIT TO FC. 
RAISE CTL TAG 
QG130 



J 



I 



INITIATE 
ACCESS 
MOVEMENT 
HA001-0U 



/FC=32 / 
"i FT=128( 



HOLD 2 USEC. THEN SET FT (0) 
TEST FOR READY AND GO TO END 
PROCEDURE. 



OFF. 



END PROCEDURE 
QS020 
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CM 



I 



I 



2321 SEEK (BBCCHH) 



SELECT 2321 
INTERFACE 
QB040 



FT (6) SELECTS 2321 
INTERFACE 



FILE SELECTION 
QB050 




COMMAND DECODE 
BREAKOUT 
0.E060 



I 



FILE NOT 

OPERATIVE 

CB050 



1 

END PROCEDURE 



PRESENT 

STATUS 

QEOIO 



I 



SET SEEK 
LIMIT 

QG020 



I 



TFR ADDR 
BYTES FROM CHAN. 
CHECK SEEK LIMITS 
DURING TRANSFER 
QG030, 040, 050 



CONVERT 
FINGER AND 
HD POS ADDR. 

Q.G1 10 



TFR HD ADDR TO 
FC, RAISE "SET 
HD ADDR" 

0.G130, 131 , 140 



I 



TFR FNGR ADDR 
TO FC, RAISE 
"SET FNGR ADDR" 

QG130, 131, 140 



TFR SUBCELL ADDR 
TO FC, RAISE 
"SET SUBCELL 

ADDR" 
QG130, 131, 140 



I 



TFR CELL ADDR 
TO FC, RAISE 
"SET CELL ADDR" 

0.G130, 131 , 140 



I 



TFR "SEEK START' 
TO FC, RAISE 
CONTROL TAG 

CGI 30 



I 



END 
PROCEDURE 

QS020 



MODULE 
SELECT 

HB071 



2321 

OPERABLE 
HB091 



BIT DESIGNATION OF 
SELECTED FILE IS 
SET INTO UR, AFTER 
WHICH, FILE BECOMES 
SELECTED 



SELECTED ON LINE 
SELECTED DRIVE READY\ 
DRIVE OPERATIVE 
SEL NOT UNSAFE 



2321 ADDRESS BYTES 


BYTE 0 


BYTE 1 


BYTE 2 


BYTE 3 


BYTE 4 


BYTE 5 


BIN 


BIN 


CYL 


CYL 


HEAD 


HEAD 


0 


0-9 


0-19 


0-9 


0-4 


0-19 


NOT USED 


CELL 


SUBCELL 


FINGER 


HD POS 


HD ELEMENT 



DL - HEAD ADDRESS 
DH = HEAD POSITION 
GL = FINGER ADDRESS 
KL = SUBCELL 
DW = CELL 

TEMPORARY LOCATION OF 
ADDRESSES APPEAR IN 
ABOVE REGISTERS ENTERING 
QG110 



r 



CELL' 
SUBCELL' 



CELL' 
SUBCELL. 



00 


01 


02 


03 


04 


05 


06 


07 


08 


09 


0-19 


0-19 


0-19 


0-19 


0-19 


0-19 


0-19 


0-19 


0-19 


0-19 


i 

I 
i 
i 


: j 


• 

i 




i 
I 
i 
i 


00 


01 


02 


03 


04 


05 


06 


07 


08 


09 


10 


1 1 


12 


13 


14 


15 


16 


17 


18 


19 


0-9 


0-9 


0-9 


0-9 


D-9 


0-9 


0-9 


0-9 


0-9 


0-9 


0-9 


0-9 


0-9 


0-9 


0-9 


0-9 


0-9 


0-9 


0-9 


0-9 



RECEIVED FROM CHANNEL 
IN THIS ADDRESS 
FORMAT 



CONVERTED TO THIS 
ADDRESS FORMAT 



HEAD POS & FINGER ADDR'VE IGHTED' 
PER CHART ON CLD PAGE QA007 



NOTE: 

ADDRESSES ON THIS CHART ARE 
EXPRESSED IN DECIMAL ALTHOUGH 
THEY ARE ACTUALLY RECEIVED 
FROM CHANNEL IN "HEX" FORM 



FT = 32. HOLD FOR 3 USEC 
THEN SET FT (2) OFF 



HD ADDR SET 
HB061 



TFR HD POS TO 








FC, RAISE "SET 




HD POS" 


1 ' 


QG130, 131, 140 










HD POS SET 




t 




HB051 
FA023 





c 



FT = ,8. HOLD FOR 3 USEC, 
THEN SET FT (4) OFF 



FT =16. HOLD FOR 3 USEC , "\ 
THEN SET FT (3) OFF J 



FNGR ADDR 
SET 

HB051 FA023 



c 



FT = 4. HOLD FOR 3 USEC 
THEN SET FT (5) OFF 



D 



SUBCELL ADDR 

SET 
HB051 FA023 



FT = 64. HOLD FOR 3 USEC 



CELL ADDR SET 
HB052 FA023 



(rr-12 "\ HOLD FOR, 3 USEC THEN ^ 
^" . \ SET FT(O) OFF.TEST FOR 
FT=128J READY , GO TO END PROC, 



SEEK 


START 


HB061 


FA 021 



FLOW CHART - 2321 Seek 



1613 (7/67) 



2841 Stage 2 FEMDM (7/67) 1613 




2303 ADDRESS BYTES 


BYTE 0 


BYTE 1 


BYTE 2 


BYTE 3 


BYTE k 


BYTE 5 








CYL 




HEAD 


0 


0 


0 


0-79 


0 


0-9 



MOD SELECT 
HB071 



BIT DESIGNATION OF SELECTED MODULE 
IS SET INTO UR REG. CONTENT OF UR 
IS GATED TO FILES BY FT=2 . 
FT=2 SETS IE 3 BIT AND IE 6 BIT 



NO 



2303 OPERABLE 
HB121 



2303 _ 
OPERABLE \ N0 
QB071 




QPOkO 



FILE 
NOT 
OPERATIVE 

QB082 



TRANSFER 
ADDRESS 
BYTES FROM 
CHANNEL 
QG030 



TO END 
PROCEDURE 



SELECTED ON LINE 
SELECTED OPERATIVE 



2303 ADDRESS DECODE 



ADDRESS 

FROM 
CHANNEL 

WEIGHT 
BIT 


BYTE 3 
0-79 


BYTE 5 
0-9 


128 


6k 


32 


16 


8 


k 


2 


1 


128 


6A 


32 


16 


8 




2 


1 


0 


1 


2 


3 


it 


5 


6 


7 


0 


1 


2 


3 


k 


5 


6 


7 


BIT 

WEIGHT 

ADDRESS 
TO 
2303 




1 


2 


3 


k 


5 


6 


7 










k 


5 


6 


7 




16 


8 


k 


2 


1 


2 


1 










8 


i» 


2 


1 




2303 

TO 
0-19 


2303 
SECTOR 
0-3 




2303 
RACK 
0-9 




QG130 



HOLD FOR 2 USEC, THEN SET OFF 



TFR HEAD AND 
SECTOR TO 
ADDRESS REG 

QG130 



HOLD FOR 2 USEC, THEN SET OFF 
FT(3) AND RESET FC. 



TFR ADR REG 
TO 2303 

QG130 



FT=tVt 



HOLD FOR 2 USEC, THEN SET FT(2) 
OFF AND RESET FC. 



STORE HEAD 
AND SECTOR 
ADR IN FILE 



RAISE 
CONTROL 
TAG 



FT=128) 



LEAVE ON 



T 



END PROCEDURE 
QS020 



FLOW CHART - 2303 Seek 



1614 (7/67) 



2841 Stage 2 FEMDM (7/67) 1614 



WRITE 



CNl 



TURN ON 
WRITE GATE 
& ERASE GATE 
QE080 



FT- 128 AND FC-128 RA ISES"WR ITE GATE^ 
FT=128 AND FC-8 RAISES "ERASE GATE" 
CN 5 BIT LATCHED MUST BE ON TO RAISE 
(* WRITE STATUS) 



PUT 
APPROPRIATE 
BYTE IN DR 
QP050 



(* WR STATUS) 
WRITE GATE & 

ERASE GATE 
CTL TO MODULE 

HA011 



*HB061 



WRITE GATE 
IS UP 

SD171 








BIT RING 
IS RESET 

SD091 


1 








WRITE CLOCK 
GATE COMES 
UP 
SD091 










2.5 MC OSC 
DRIVES WRT 
TRIG(*875KC) 
SD181 


1 






BIT RING 
IS DRIVEN 

SD121 







(BIT RING IS RESET TO A5 AND ALL 
OTHER POSITIONS OFF. 



/RISE OF "WRITE CLOCK GATE" IS 
J DELAYED TO ENSURE TIME FOR FALL OF 
"lANY PREVIOUS "READ CLOCK GATE" 



TFR DATA 
FROM DR TO 
FDR 
SDlitl 




TURN OFF ST 
00 

QP050 



WRITE DATA 
SD161 



ST {k) IS 
SET ON 

RS021 
1 



NO 




Q.C050 



"WRITE TRIGGER" ON GATES WRITING OF 
CLOCK PULSES. "WRITE TR IGGER "OFF 
GATES WRITING OF DATA PULSES. 



("WRITE TRIGGER" ON GATES PHASE X 
PULSES. "WRITE TRIGGER "OFF GATES 
PHASE Y PULSES. 



fFDR IS RESET BY "PHASE X" AND ABIT 0. 
FDR IS SET WITH NEW DATA BY ABIT 0 
\ND BIT 0. 



ST (4) IS SET AT "BIT 0" TIME. IT 
SIGNIFIES THAT THE PREVIOUS BYTE 
OF DATA HAS BEEN WRITTEN. 



WAIT 
4JSEC 



QC050 



2302-Aons 

2311-i»8iis 
2321-1 l»ts 




WRITE GATE 
OFF AT 
MODULE 
HA011 



TURN OFF 
ERASE GATE 
(* WR STATUS) 
CC050 



CM 



(* WR STATUS) 
ERASE GATE 
OFF AT 
MODULE 
HA01 1 



'2321 ONLY 



FLOW CHART - Write 



1621 (7/67) 



2841 Stage 2 FEMDM (7/67) 1621 



2303 WRITE 



I 



TURN ON 
WRITE GATE 
& ERASE GATE 
0.E080 



PUT 
APPROPRIATE 
BYTE IN DR 



WRITE GATE 
ERASE GATE 
CTL TO MODULE 
HAOll 



* HB061 



WRITE 
IS UP 


GATE 


HB091 


\ 




WRITE START 
COMES ON TO 
TFR 1ST BYTE 
FR DR TO FDR 
SD201 






BIT RING 
IS RESET 

SD091 



FT=128 AND FC=128 RAISES"WRITE GATE^V 
FT=128 AND FC=8 RA ISES 'ERASE GATE I ] 
CN 5 BIT LATCHED MUST BE ON TO RAISE/ 



04 

CN 

V0 



at 

n 



THIS IS DONE TO INSURE THAT THE 
FIRST BYTE WRITTEN CONTAINS ALL 
ONES 



BIT RING IS RESET TO A 1 AND ALL 
OTHER POSITIONS OFF. 



WRITE 


CLOCK 




GATE COMES 




UP 


( 


SD091 





RISE OF WRITE CLOCK GATE IS 
DELAYED TO ENSURE TIME FOR FALL OF 
ANY PREVIOUS READ CLOCK GATE. 



PHASE 0 
DRIVES BIT 
RING 

HC161 



TFR DATA 
FROM DR TO 
FDR 

HC171 




TURN OFF ST 
QP330 



WRITE DATA 
HC061 



ST (ft) IS 
SET ON 

RS021 



NO 




ST 


W is 


SET 


OFF 




RS021 



O.C050 



FDR IS RESET BY PHASE 1 AND 
FDR IS SET WITH NEW DATA BY 
AND PHASE -2 




ST (*♦) IS SET AT DELTA BIT 7 TIME , 
IT SIGNIFIES THAT THE PREVIOUS BYTE 
OF DATA HAS BEEN WRITTEN. 



WAIT 


8 


JUSEC 




QS050 



WRITE GATE 
OFF AT 
MODULE 
HB061 




HARDWARE 



TURN OFF 
ERASE GATE 
(* WR STATUS) 
0.CO50 



(* WR STATUS] 
ERASE GATE 
OFF AT 
MODULE 
HB061 



MICROPROGRAM 



FLOW CHART - 2303 Write 



1622 (7/67) 



2841 Stage 2 FEMDM (7/67) 1622 



WRITE AM 



cvl 



TURN ON 




WRITE GATE 


S- ERASE 


GATE * 


OE 


080 



WITH CN 5 LATCHED ON; 
FT- 128 AND F0128 RAISES WRITE GATE 
FT- 128 AND FC»8 RAISES ERASE GATE.* 



1 


r 




WRITE VARIABLE 
AREA OF ONES. 

0_P 030 






WRITE k BYTES 
OF ZEROS 

o_p 090 






WRITE 1 

OF ONES 
GP 


BYTE 

080 



WRITE GATE 
& ERASE GATE* 
CTL TO MODULE 
HA Oil 



V 



*HB061 



WRITE 
IS UP 

SD 


GATE 

171 


1 


•4 




NORMA 
WRITE 
OPERA 


L HDW 
DONS 



REFER TO FLOW CHART, 
WRITE, PAGE 621. 



TURN ON 
ADDRESS MARK 
QP 080 



WITH CN 5 LATCHED ON: 
FT- 128 AND FC-1 RAISES 
ADDRESS MARK. 



WRITE 2 

OF ONES 

QP 080 


BYTES 

0.P 090 






TURN OFF 
ADDRESS MARK 
0.P 090 








WRITE SYNC BYTE 
Q.P 090 







WRITE DATA 

0.P 040,50,60 



MICROPROGRAM 



ADDRESS MARK 
GATE IS UP 
SD171 



WRITE AM 
LATCH COMES 
UP 

SD151 



CLOCK PULSES 
ARE INHIBITED 
FOR BITS 0-k 

SD151 



WRITE AM 
LATCH DROPS 



SD151 




YES 



WRITE AM LATCH IS TURNED ON BY 
WRITE GATE, ADDRESS MARK, AND 
BIT RING 0. 



WRITE AM IS ANDED WITH BIT RING 
0,1, 2, 3,^ TO INHIBIT CLOCK PULSES 



WRITE AM IS TURNED OFF BY BIT 
RING 6 AND A BIT RING 7 



NORMAL WRITE 




+ SEE PAGES 736 & 737 FOR TRACK FORMATS 



"ERASE GATE* BECOMES "WRITE STATUS" ON 2321 



CM 



FLOW CHART - Write Address Mark 



1623 (7/67) 



2841 Stage 2 FEMDM (7/67) 1623 



2303 WRITE AM 



-3- 

CSl 



TURN ON 


WR GATE & 


ERASE 


GATE 


QE080 











(WITH CN5 LATCHED ON: FT=128 AND FC= 
,128 RAISES WRITE GATE.FT=128 AND FC= 
[ 8 RAISES ERASE GATE 



WRITE 5 
BYTES OF 
ONES 

QE070 



WRITE AND 
ERASE GATES 
TO MODULE 

HB061 



WRITE GATE 
IS UP 



HB091 



WRITE 19 
BYTES OF 
ONES 

QP319 



NORMAL HDW 

WRITE 
OPERATIONS 



REFER TO FLOWCHART, 
PAGE 622 



2303 WRITE, 



TURh 
ADDP 
MAP 

QP3 


ON 
ESS 
K 

20 


1 






WRITE h 
BYTES 

QP320 



ADDRESS MARK 
GATE IS UP 

HB021 







WITH CN5 LATCHED ON: FT=128 AND FC= 
1 RAISES ADDRESS MARK 



WRITE AM 
LATCH COMES 
ON 

HC051 



WRITE AM LATCH 
RING 3 TIME 



IS TURNED ON AT BIT 



TURN 


OFF 


ADDRESS 


MARK 


QP320 


1 







GATE 1.667MC 
OSCILLATOR 
TO WRITE DATA 
LINE TO 2303 

HC051 



WRITE: 
BYTE OF ONES 
BYTE OF ZEROS 
SYNCH BYTE 

QP320 



/ THE SER IALIZER OUTPUT IS DEGATED 
FROM THE WRITE DATA LINE TO THE 2303 










WRITE AM 
LATCH TURNS 
OFF 

HC051 



WRITE AM LATCH TURNS OFF AT BIT RING 
0 TIME 



WRITE DATA 



QP330 



v — 

MICROPROGRAM 



SERIALIZER 
OUTPUT DATA 
IS GATED TO 
THE WR DATA 
LN TO THE 2303 
HC061 



NORMAL HDW 
WRITE 
OPERATION 



THE 1.667MC OSCILLATOR IS DEGATED 
WRITE DATA LINE TO THE 2303 



REFER TO FLOWCHART, 2303 WRITE, 
PAGE 622 



— v — 

HARDWARE 



CM 



FLOW CHART - 2303 Write Address Mark 



1624 (7/67) 



2841 Stage 2 FEMDM (7/67) 1624 



Turn on write latch via 
IG = 128. 



.Write latch is turned on 
[and turned off by the 



micro program. 



GB131 



ft 



No 




SORSP? 



Yes 



SORSP is turned on. 



DW = IH 




Write latch 


is turned on. 






GB141 


SVC request latch is 
turned on. 




GB131 


Latch 2 is turned on. 




GB141 


SVC in latch is turned 
on. 



Signifies that control unit 
' is ready to receive a byte 
I from the channel. 




SVC out is raised by the 
' channel to signify that a 
I new byte is ready on the 
| bus out lines. 



' SORSP notifies the micro 
I program that a new byte 
I is ready on bus. SORSP 
I means SVC out response 
j has been given. 




Control unit takes the 
I current byte from the bus 
| out lines and stores the 
| byte. 



Latch 1 is turned on . 




GBI51 


SVC/In latch is turned 


off. 






Yes 



FLOW CHART - Channel Data Transfer - Write 



2841 Stage 2 FEMDM (10/67) 1626 



READ 



1 



UPDATE 
OR 1 ENTAT 1 ON 

OJIOIO 






GAP SPACING 

aaoio 






TURN 
READ 

QCO 


ON 
GATE 

AO 



READ 
CTL 


GATE 
TO 




READ GATE TO 
DESERIALIZER 


MODULE 
HA 001 




HA091 














VFO IS 


RESET 






SD091 




SEL READ DATA 





ONES RESET 
LATCH IS SET 

SD031 




DATA GOOD 
LATCH IS SET 

SD191 



READ CLOCK 
GATE IS SET 



SD101 



START BIT 
RING 

SD121 



STORE DATA 
IN FDR AND 
TFR TO DR REG 
SDlM 



ST (k) IS 
SET ON 



RS021 



I 



FT-128 AND FC-6A RAISES "READ GATE" BOTH 
IN THE 28A 1 DESERIALIZER AND IN THE 
SELECTED MODULE. "READ GATE " BECOMES 
\TTENT I ON RESET" IN 2321. 



v0 



'ONES RESET" LATCH IS SET BY THE FIRST 
SEPARATED DATA PULSE FOLLOWING THE 
VFO SYNC AREA OF ZEROS (CLOCK PULSES). 



"DATA GOOD" IS SET BY THE "DATA GAP SENSE" 
WHICH OCCURS DURING THE FIRST HALF OF 
THE SYNC BYTE (00001110). 



"READ CLOCK GATE" IS SET BY THE FIRST 
SEPARATED DATA BIT IN THE SYNC BYTE. 
THIS DROPS "BIT RING RESET" AND ALLOWS 
PHASE X AND Y GENERATION. 



THE BIT RING HAS BEEN HELD RESET TO A5 
POSITION AND THE FIRST PHASE X STEPS THE 
BIT RING INTO POS. 5, ALLOWING REMAINDER 
OF SYNC BYTE TO BE READ INTO FDR. 



THE LAST 3 BIT POSITIONS OF THE SYNC BYTE 
ARE GATED INTO THE FDR REGISTER (110). FDR 
IS TRANSFERRED TO DR AT AO TIME. IF GAP & 
LYNC IS CORRECT DR-6 (000001 10). 



AT BIT RING POSITION 0, THE FDR IS 
RESET AND ST (k) IS SET ON. THIS 
CONTINUES 'AS LONG AS READ GATE IS UP. 



NO 







< OJ-010 > 




YES 


DW= 


DR 


QL010 



QROAO 



~V~ 




MICROPROGRAM 



1 



STORE DATA 
IN FDR AND 
TFR TO DR REG 
SD1A1 



ST (k) IS 
SET ON 

RS021 



READ GATE 



NO 



0 



V 



HARDWARE 



YES 




/BIT RING IS SYNCED TO THE VFO AND FDR 
J XFER OCCURS EVERY "BIT RING 0" TIME 
V UNTIL PROGRAM TURNS OFF READ GATE. 



SEE PAGES 736 & 737 

FOR TRACK BIT CONFIGURATION. 



FLOW CHART - Read 



1631 (7/67) 



2841 Stage 2 FEMDM (7/67) 1631 



>0 



1 



TURN ON 
READ GATE 

QC OkO 



FT=I28 AND FC=6*» RAISES READ GATE BOTH 
IN THE 28k\ DESERIALIZER AND IN THE 
SELECTED 23 H MODULE. 



CM 



READ GATE 
CTL TO 
MODULE 
HA 001 



READ GATE TO 
DESERIALIZER 

HA 071 



X 
n 



VFO IS RESET 
SD091 



SEL READ DATA 



ONES RESET 
LATCH IS SET 

SD031 



DATA GOOD 
LATCH IS SET 

SD191 



NO 




ST4 
QK 020 



YES 



SYNC IS 
COMPLETE 




YES 



SET ST (k) 
OFF 



READ CLOCK 
GATE IS SET 



SD101 



START BIT 
RING 

SD121 



STORE DATA 
IN FDR AND 
TFR TO DR 
REG. 

SD141 



ST4 


IS 


SET ON 


RS 


021 



ONES RESET LATCH IS SET BY THE FIRST 
SEPARATED DATA PULSE FOLLOWING THE 
VFO SYNC AREA OF ZEROS (CLOCK PULSES) 



DATA GOOD IS SET BY THE DATA GAP SENSE 
WHICH OCCURS DURING THE FIRST HALF OF 
THE SYNC BYTE (00001110). 



READ CLOCK GATE IS SET BY THE FIRST 
SEPARATED DATA BIT IN THE SYNC BYTE. 
THIS DROPS BIT RING RESET AND ALLOWS 
PHASE X AND Y GENERATION. 



THE BIT RING HAS BEEN HELD RESET TO A 5 
POSITION AND THE FIRST PHASE X STEPS 
THE BIT RING INTO POSITION 5. 



THE LAST 3 BITS OF THE SYNC BYTE ARE 
GATED INTO THE FDR REGISTER (110). FDR 
IS TRANSFERRED TO DR AT TIME Ao. IF 
SYNC IS CORRECT DR-6 (00000110). 



AT BIT RING POSITION 0, THE FDR IS 
RESET AND ST (4) IS SET ON. THIS 
CONTINUES AS LONG AS READ GATE IS UP. 




I 



ST^ is 

SET OFF 



RS 021 



SEL READ DATA 



11 



(_> UJ 

as k 
>- >- 



STORE DATA 
IN FDR AND 
TFR TO DR 
REG , 
SD141 



STk IS 
SET ON 

RS 021 



TURN OFF 
READ GATE 

QR 060 



READ GATE 



YES 




< 

UJ CO 

_l O 



NO 



0 



FLOW CHART - 2311 Read 



1632 (7/67) 



2841 Stage 2 FEMDM (7/67) 1632 



0 



READ ADDRESS MARK 



TURN ON 




ADDRESS 


MARK 


0.C04O 





TURN ON 
READ GATE 

QCOf+O f 



N0 




SYNC IN VFO 
READ AM BYTES 



0 



READ GATE 
CTL TO MODULE 

HAOOl 




SEARCH AM 
GATE IS UP 



SD101 



SYNC BYTE I 



N DR^ 




YES 







TURN OFF 
AM CONTROL 

OJOIO 



SEL READ DATA 



CLOCK GAP 
SENSE DETECTS 
AM BYTES 
SD061 *5D066 



TO FLAG BYTE 
PROCESSING 
QJOIO 



TURN 


OFF 


AM CONTROL 






TURN 


OFF 


READ 


GATE 


QJOIO 



I 



ONES RESET 

FALLS 
SD031 
*SD036 



THE BINARY 
CTR IS 
DRIVEN 

SD201 



READ CLK GATE 
COMES UP AT 
COUNT 8. 
SD101 



3_t 



AM GOOD 
LATCH IS SET 

SD211 



DATA GAP 
SENSE DETECTS 
SYNC BYTE. + 
SD061*SD066 









FT«1 RAISES THE ADDRESS MARK GATE 
IN THE 281*1 DESERIALIZER. 



FT=128 AND FC=64 RAISES*READ GATE" 
BOTH IN THE 2841 DESERIALIZER AND 
IN THE SELECTED MODULE. "READ GATE" 
BECOMES "ATTENTION RESET" IN 2321, 
RA IS ING M READ GATE"ALSO FIRES 
1600NS SS (*1»600NS) WHICH RESETS 
DESERIALIZER. 



X 
n 



THE VARIABLE AREA ON ONES IS 
FOLLOWED BY It BYTES OF ZEROS 
DURING WHICH "ZEROS COUNT" PULSES 
AREA EMITTED. 



THE EFFECT OF "ONES RESET" IS 
TO RESET THE BINARY COUNTER. 
THE EFFECT OF "ZEROS COUNT" IS 
TO DRIVE THE BINARY COUNTER. 



THIS SETTING OF ' READ CLK GATE " 
IS ULTIMATELY RESET BY RISE OF 
"DATA GAP SENSE." COUNTER NOW 
STEPPED BY BIT RING It. 



A SEQUENCE OF LATCHES (AM 1 , AM 2 ,\ 
AM 3) ARE SET. BY THE RISE AND FALL' 
OF "CLOCK GAP SENSE" 



DATA GOOD 
LATCH IS SET 

SD191 



CONDITIONS WHICH WILL TURN ON "RESTART LATCH " (SD211) 
WHICH IN TURN WILL INITIATE A RESTART AT ST\ : 

1. "COUNT lit" (NO *' DATA GAP SENSE' IN SYNC BYTE) 

2. "ONES RESET* WITH " RD CLOCK GATE " OFF (LESS THAN 

9 ZEROS IN A ROW) (RESETS BINARY COUNTER ONLY 
DOESN'T TURN ON "RESTART} 

3. "DECODE 8-10" AND "ONES RESET" 
(LESS THAN It BYTES OF ZEROS IN A ROW) 

It. "AMI" ON, "DATA GAP SENSE", NOT "AM GOOD" 
(MISSING DATA BITS IN AM BYTES) 

5. "AMI", "CLOCK AND DATA GAP SENSE " (AREA WHERE NO 
CLOCK OR DATA BITS HAVE BEEN WRITTEN) 



READ CLK GATE 
IS TURNED ON 
AGAIN 

SD101 



READ CLK GATE IS NOW SET BY THE 
FIRST SEPARATED DATA BIT IN THE 
SYNC BYTE AS IN READ. 



MICROPROGRAM 



BIT RING IS 
RESTARTED 

SD121 




( 






STORE DATA IN 
FDR AND TFR 
TO DR REG. 

SDlitl 




— H 



BIT RING RESET TO £ 5 WAS 
INITIATED BY PREVIOUS FALL OF READ 
CLK GATE. THE FIRST PHASE X STEPS 
BIT RING TO POSITION 5. "8"BIT 
IN SYNC BYTE NOT SET INTO FDR. 



SAME HERE AND HEREAFTER AS IN 
READ 



ST (It) IS 
SET ON. 

RS021 



2321 READ HA IS AN ADDRESS MARK OPERATION. BIT 
RING SYNC BYTE IS 00001001. DR WILL BE CHECKED 
FOR A "1" (QJOIO). BY WILL HAVE BEEN SET TO V 
ON QH031. READ GATE AND ADDRESS MARK CONTROL 
ARE BROUGHT UP ON QH031 ALSO. 



CM 



* 2321 ONLY 



— \r~ 

HARDWARE 



REFER TO PAGES 736 fr 737 

FOR BETA GAP BIT CONFIGURATION. 



FLOW CHART - Read Address Mark 



1633 (7/67) 



2841 Stage 2 FEMDM (7/67) 1633 



2303 READ 



UPDATE 
ORIENTATION 

QQOIO 



GAP SPACING 

QQOIO 



TURN ON 
READ GATE 

QC040 



READ GATE TO 
DESERIALIZER 



HB021 



VFO fS RESET 
SD 091 



SEL READ DATA 



SET SELECT 
PHASE AND 
HOLD PHASE 

HC141 



ZEROS COUNT 
DRIVES 
BIT RING 

HC 161 



8 BITS LATCH 
COMES ON 



HC161 



READ CLOCK 
GATE COMES 
ON 

HC101 



CO 



FT=128 AND FC=64 RAISES B READ GATE" 
IN THE 28k\ DESERIALIZER READ GATE IS 
RAISED ONLY IN AN ALL ONES AREA. 



3 




5NE OF THE 6 CLOCK mASES IS SELECTED 
THAT MATCHES FILE DATA. TH IS * SELECTED 
PHASE" DRIVES BIT RING AFTER " READ CLOCK" 
GATE COMES ON. 



THIS OCCURS DURING THE BYTE OF ZEROS 
PRECEEDING THE SYNCH BYTE 



AT BIT RING ZERO, DELTA BIT RING ONE 
TIME OF SYNCH BYTE 



BIT RING IS SYNCED TO SELECTED PHASE AND 
FDR XFER OCCURS EVERY "BIT RING 0" TIME 
UNTIL M PROGRAM TURNS OFF READ GATE. 



^ENt^ 



— v — 

MICROPROGRAM 



y 



— v~ 

HARDWARE 



SEE PAGE 738 

FOR TRACK BIT CONFIGURATION. 



FLOW CHART - 2303 Read 



1634 (7/67) 



2841 Stage 2 FEMDM (7/67) 1634 



2303 READ ADDRESS MARK 



TURN ON 
READ GATE 



TURN ON 
ADDRESS 
MARK 

0.00*40 



|VF0 RESET LINE 

CAUSES BIT 
RING TO RESET 

SD091 



v — 

MICROPROGRAM 



SET "SEARCH 
AM" LATCH 

HC08T 



"AM BIT 
MISS ING " RES 
BIT RING 

HC161 



"AM BIT 
PRESENT " 
DRV BIT RING 

HC161 



"8 BITS" 
LATCH COMES 
ON 

HC161 



X 
n 



FT=1 28 AND FC=64 RAISES READ GATE 
IN THE 28k] SERDES 



FC=8 RAISES ADDRESS MARK GATE IN THE 
28M SERDES 



"AM BIT MISSING" COMES UP WITH EACH 
BIT NOT WRITTEN AT 2/3 FREO_. BIT 
RING AND DELTA BIT RING ARE RESET 
EXCEPT FOR DELTA RING ONE WHICH IS 

.TURNED ON 



'AM BIT DETECT LATCH 1. AM BIT DE- 
TECT LATCH 2. AND AM BIT DETECT 
LATCH 3 PROVIDE AN "AM BIT PRESENT" 
PULSE FOR EACH READ DATA BIT AT 2/3 

> FREQUENCY 



'8 "AM BIT PRESENT" PULSES IN A ROW 
(WITH NO INTERVENING "AM BIT MISSING* 
PULSES) DRIVES BIT RING TO BIT RING 
0 WHICH TURNS ON 8 BITS LATCH 



"AM GOOD" 
LATCH COMES 
ON 

HC081 




AM BIT 
MISSING " DRV 
BIT RING FOR 
3 OR 4 BITS 

HC161 



THIS OCCURS AFTER 15 AM BIT PRESENT 
PULSES AT BIT RING 7 TIME 



THIS OCCURS DURING THE FIRST FEW 
BITS OF THE BYTE OF ONES FOLLOWING 
THE ADDRESS MARK. DURING THIS TIME 
THE PHASE SELECTION CIRCUITS SET UP 
THE PROPER CLOCK PHASE FOR SUBSE- 
QUENT SELECTION 



SET "SELECT 
PHASE" AND , 
"HOLD PHASE 
AT BIT RING 
3 TIME 
HC081 



ONE OF THE 6 CLOCK PHASES IS 
SELECTED THAT MATCHES FILE DATA 



ZEROS COUNT 
DRIVES BIT 
RING 

HC161 



THIS OCCURS DURING THE BYTE OF 
ZEROS PRECEEDING THE SYNCH BYTE 



SAME AS 
2303 READ 

N v ' 

HARDWARE 



FLOW CHART - 2303 Read Address Mark 



1635 (7/67) 



2841 Stage 2 FEMDM (7/67) 1635 



TURN ON 
READ LATCH 
VIA 32— ^IG 



DR— »OW 



X 



TURN OFF 
READ LATCH 
VIA IG-0 



Jc 




READ LATCH 
IS SET 

GB1 3 1 



LATCH I 
IS SET 

GB13 1 



SVC REQUEST 
LATCH IS SET 

GB141 



SORSP 
GA 043 - 

GB151 



READ LATCH IS TURNED ON AND 
TURNED OFF BY THE MICROPROGRAM 



\0 



DESTINATION DW PLACES BYTE ON 
BUS IN. 

A SOURCE DR ENABLES SET OF LATCH 



LATCH 2 




IS 


SET 




GB131 
















YES 


< SVC 


OUT > 1 




SVC IN MAY RISE ONLY IF 
SVC OUT IS DOWN. 



SIGNIFIES TO CHANNEL THAT BYTE 
IS READY ON BUS IN 



SORSP IS PICKED BY SVC REQUEST 
AND HELD BY SV IN . SORSP MEANS 
SVC OUT RESPONSE 



) 



SVC OUT IS RAISED BY CHANNEL 
WHEN IT HAS ACCEPTED BYTE 
ON BUS IN 



) 



FLOW CHART - Channel Data Transfer - Read 



1636 (7/67) 



2841 Stage 2 FEMDM (7/67) 1636 



CHAINED 
RESELECTION 
QC 



COMMAND 
DECODE 
QD 



INITIAL 
SELECTION 
QB 



INITIAL STATUS 
PRESENTATION 
QF 



RES I DENT 
DIAGNOSTICS 

QXO-- 



J RESET \ 
"\ QBOOO J 



NON-RESIDENT 
DIAGNOSTICS 

QX2— 
QX3— 



WRITE 
QP 



LOAD 
COUNTS 
QK 



CONTROL 
COMMANDS 
QG 



INDEX 
AND 
REFERENCE 
PAGES 
QA ,QX1 — 




FLAG BYTE 
PROCESSING 
OJ 



INDEX 
PROCESSING 
QH 



READ/ 
CLOCKING 
QL 



SEARCH 
QM 



BURST BYTE 

+ EXIT 
DECISIONS 
QR 



END 
PROCEDURE 
OS 



GAP 

SPACING/ 
WRITING 

QQ — 




to 



FLOW CHART - Microprogram Logic 



FLOW CHART CONDENSED 


MICROPROGRAM LOGIC 


DAT! 












TYPI 


2841 R 


IBM 


1691 



Q»000 




ANE 



QS070 

CU NOT 
BUSY 



RESET 
DESELECTION 
OF ALL 
DEVICES 



fQBOlO 



CU 

INITIATED 
SELECTION 



(ATE) 
f Q.BQ30 



DETERMINE 
DEVICE WITH 
OUTSTANDING 

ATTENTION 



(ATE) 
f QfiOkO 



(AQE) 
QBOIO 



6 



SELECT 
DEVICE 
INTERFACE 



WAIT FOR 
SEL OUT 
RAISE OP IN 
& ADDR IN 



CHNL A/B 
•SEL CU 
& DEVICE 



(AQE) 
I QB050 



(AJE) 

'qbouo 



CHECK DEVICE 
STATUS 
DETERMINE 
IF CH A/B 



DETERMINE 
DEVICE AND 
TYPE 



(AQE) 
! QB050 



(AJE) 
QBQ5 1 



DETERMINE 
IS PROPER 
DEVICE IS 
SELECTED 



DETERMINE 
CHNL A OR B 
DEVICE SEL 



(FBE) 
f QB052 



CHECK FOR 
DE SC 
TYPE 



(AKE) 



QS061 

POST CU 
END RESET 
OP IN 



(FGE) 



(AJE) 



fl 



(APE) 



QSO^O 

ADDRESS 
REGENERATED 



(ANE) 



QS030 

RAISE 
STATUS 
IN 



(ABE) 



Q.FOM 

ENDING 
STATUS 
INTO DW 



J ADE) 



0/01*0 

SEND BLANK 
SENSE BITES 
TO CHNL 



(AFE) 



QF030 

PREPARE TO 
PRESENT FILE 
STATUS 



(ANE) 



QF010 

h SENSE 
BYTES 
O'S IN REG 



(FHE) 



QFOOO 

PLACE 
RESERVE/ 
RELEASE IN SW 



(ALE) 



(ALE) 



QB020 



PRESENT 
DE STATUS 



REMOVE P/C 


IN 


SW 




(ALE) 




QB060 


SH 


1 FT 


P/C 


INTO 


DR 




^ (FGE ) 




QB052 


DETERMINE 


IF DEVICE 


END 


IS SC 


OR 


PC 




' (ARE) 




QB060 


SET 


DE 


SC POSITION 


IN 


DR 



XOXXXOXX 



QB020 



DETERMINE 
IF TEST I/O 
COMMAND 



XXOXXXOX 



(ASE) 
Q.B070 




DETERMINE 
FILE STATUS 
AND POST 



(ALE) 
QB020 



BUSY 
STATUS INTO 
DW 



(AHE) 
QB060 



DET IF DE 
IS SC OR 
PACK CHANGE 



fge; 
0.B052 



RESET SIP 
& ATTENTION 
DET DEVICE 
END 



CHNL A XIXXXXXX 
CHNL B XXXXXIXX 



XXXOXXXO 



(AAE) 



QB060 



BUSY STATUS 
POSTED 
DE PLACED 
IN SW 



(ARE) 
QB060 



PLACE DE 
IN SW 



SW 

CHNL A XXIXXXXX 
CHNL B XXXXXXIX 



CHN A XXIXXXXX 
CHN B XXXXXXIX 



QB05I 



QB052 



RECHECK 
DEVICE FOR 
OUTSTAND I NG 
ATTN 



(FBE) 



CHECKS FOR 
DEVICE END 
AND RESERVE 
CHNL A/B 



(FGE) 



6 



(FGE) 



0.B060 



POST DEVICE 
STATUS 



LEGEND: 

I . BLOCKS REPRESENT CLD PAGES 

2. (XXX) IS EXIT SYMBOL ON PAGE 

3. p PROGRAM FUNCTION DESCRIBED IN BOXES. 

SUBLOOPS: 

© MAIN LOOP RESERVE/RELEASE COMMAND 

RELEASE/RESERVE COMMAND REJECTED WHEN PRECEDED BY FILE MASK COMMAND 
SEEK INSTRUCTIONS TO DEVICE 
TERMINATION OF SEEK OPERATION 
CHNL A/B ADDRESSES DEVICE RESERVED TO CHNL B/A 
RESERVE ON OTHER CHNL REMOVED 
PACK CHANGE 



(AQE) 
CIB070 



CHECK 
DEVICE 
OPERABLE 



(AEE) 



QB07I 



QDOIO 



LOAD 
COMMAND 
IN OF REG 



COMMAND 
DECODE 



(AEE) 
QS020 



SORSP 
SVC RESP 



SW REG 
RESERVE CHNL A 1XXX0XXX 
CHNL B 0XXX1XXX 
RELEASE OXXXOXXX 



(AEE) 
P.S020 



END 
PROCEDURE 



(ASE) 



QGI60 



PLACE 
SIP I NSW 



SEEK IN PROGRESS 
CHNL A XXXIXXXX 
CHNL B XXXXXXXI 



(ACF) 



(ARE) 



QD100 



0 GP 
COMMAND 
REJECT 



(AAE) 



QG I 3 1 



SEEK 
DECODE 



(AKE) 



QDUO 



COMMAND 

REJECT 

ERROR 



QGOOO.030,040, 
050,060,, 
061 ,120/ 
130 



RESERVE 
RELEASE 



101 10100 
10010100 



(ARE) 



© 

© 
© 
© 
© 



TYP. RESERVE/ 
RELEASE 



QD030 



COMMAND 
VALIDITY 
CHECK 



RESERVE/RELEASE 
COMMAND NOT 
VALID. SINCE 
FILE MASK 
COMMAND PRECEDED 



(ADE), 



QDOAO 



COMM IN 
BY REG 
FOR DECODE 



(AKE) 



(ALE) 



(FAE) 
QE06I 




CONTROL 
OPERATION 





(ANE) 




QE020 


RESET 


READ 


LATCH 


IF 


ON 




(ANE) 




QEOIO 


STATUS 


PRESENTED 




COMMAND 
DECODE 



SCHEMATIC FLOW DIAGRAM FOR 


DUAL CHANNEL MICROPROGRAM 


DAT! 












TYPI 


2841 R 


IBM 


1692 



FLOW CHART - Dual Channel Microprogram 



NORMAL 6- CE MODE ■ 
CE MODE ONLY C 





TIME SCALE OR CYCLE 


NO. 


SIGNAL NAME 


SP 


LOGIC 


LEVEL 


A 500 NANOSEC MACHINE CYCLES (125 NANOSEC PER PHASE A, B, C, D) 


1 


A B 

MACHINE CYCLES C 
D 






+3,0 
























2 


J SELECTIVE 
RESET S GENERAL 
k MANUAL 








)) 








AT RANDOM T 


1 ME 








KLLUffLL 






7TTH OCCURS 




3 


RESET 1 


Oik 
DOk 


KG001 


+3,0 


























k 


W REG RESET 


C\Ek 
DOk 


KG001 


0.+3 
















5 


REG RESET 1 


C1D6 
D07 


KG001 


+3,0 
















6 


REG RESET 2 


C1D6 
B08 


KGOOl 


+3,0 
















7 


RESET 2 


C1D4 
D07 


KG001 


+3,0 






























00 <7\ 


INHIBIT 1 


C1B5 
D12 


SP101 


+3,0 






























INHIBIT 2 


C1B5 
BIO 


SP101 


+3,0 






























10 


INHIBIT 3 


C1F3 
B07 


SP101 


+3,0 






























1 1 
























12 
























13 
























\k 
























15 
























16 
























17 
























18 
























19 
























20 

























3 



RANDOM TIME Y( ft I ( f I f I I I /A 



TIMING CHART - Reset 



TIMING CHART 


RESET 


DATE 












TYPI 


28^ 1R 


IBM 


1701 



TIME SCALE OR CYCLE 



NO. 



SIGNAL NAME 



MACHINE CYCLES 



SP 



LOGIC 



LEVEL A 



500 NANOSEC PER MACHINE CYCLE (125 NANOSEC PER PULSE A, B, C, D) 



+3,0 




ADDRESS REGISTER 
(SAMPLE ADDRESS SHOWN) 



514 



515 



515 



516 



517 



SALS OUTPUT 
(ADDRESSED LOCATION) 



513 



51^ 



514 



513 



ALO OPERATION 



515 



515 



516 



516 



A 



ADDRESS STOP ONLY 



TIMED STOP 
(STOP KEY, ERROR, ETC) 



SP101 



INHIBIT 1 



© 



C1B5 
D12 



SP101 



+3,0 



INHIBIT 2 



© 



C1B5 
BIO 



SP101 



+3,0 



10 



INHIBIT 3 



C1F3 
B07 



SP101 



+3,0 



i 1 



TIMED START (START 
KEY, NORMAL RESET) 



SP101 



12 



2841 IS FUNCTIONALLY STOPPED. 



W £• X REGISTER SHOW NEXT ADDRESS (515). 
PREVIOUS OPERATION AT ADDRESS 5 14 HAS BEEN FULLY COMPLETED . 
SALS RETAIN I NFROMAT ION FROM 514. 



13 



14 



CA, CB, CD LATCHES ARE RESET. 



15 



-^^284| IS FUNCTIONALLY STARTED. 



16 



17 



18 



19 



20 



NOTES : 




© 


BLOCK 


© 


BLOCK 


© 


BLOCK 



TIMING CHART 



START - STOP TIMING 



DATE 



IBM 



TYPE 



2841 R 



702 



TIMING CHART - Start - Stop Timing 



W/X REG 



SAL CONTENTS 



OPERATION 



ALU OUTPUT 



GP REG (NORMALLY, GP WILL BE RESET AT START OF SCAN OP) 
RECYCLE LATCH (TRANSFER START ADDRESS SWITCH TO X REG) £ 



CD LATCHES 



700 

GP - GP + 0 + 1 
X - A 
XXXXX 

TYPICAL SCAN CONTROL WORD 



TIMING CHART - T.R.O.S. Scan 



CONTROL 



GP 




V 



\ 



SCAN 



GP 



CONTROL 



CONTROL = GP 
•X - A (CL-6) 



r 



(SCAN) 



V 



V 



GP + 0 + 1 



GP- 



r 



UNKNOWN SCAN 



UNKNOWN 



GP + 1 



GP + 1 



V 




V 



CONTROL 



\_f 



TROS SCAN 



SCAN 



GP + 1 



CONTROL 



SCAN 



V 



f 



CONTROL = GP « GP + 0 + 1 
> X = A (CL-6) 



r 



CONTROL 



UNKNOWN SCAN 



UNKNOWN 



GP + 2 



r 



GP + 2 



V 



V 



V 



V 



r 



TIMING CHART 


T.R.O.S. SCAN 


DATE 












TYPE 


2841 R 


IBM 


1703 



NO. 



10 



11 



12 



13 



15 



16 



17 



19 



20 



SIGNAL NAME 



MACHINE CYCLES f 
L 



SALS OUTPUTS 



CA S- CB DECODES 



A BUS GOOD 



SET A & B REG. 



A & B REG 



CC, CV, CD DECODE 



SUM BIT & CARRY BIT 



SET ALU OUTPUT 



SET SOURCE REG 



SP 



B2H5 
D10, 



B2Gk 
DOk 



B1L7 
D02 



LOGIC 



DE001 
DE011 



DA001 
DB001 



BA001 



RA011 



RA001 
RB001 



DC001 
DV001 
DD001 



ALXXX 



AL141 



KC021 



LEVEL 



+3-0 



+3-0 



+3-0 



+3-0 



TIMING CHART - Storage Control - ALU 



TIME SCALE OR CYCLE 



500 NANOSEC MACHINE CYCLES (125 NANOSEC PER PHASE A,B ,C ,D) 




TIMING CHART 


STORAGE CONTROL ALU 


DATE 












TYPE 


2841 R 


IBM 


1704 




TIMING CHART-2311 Seek 



TIMING CHART 


2311 SEEK 


DATE 












TYPE 


2841 R 


IBM 


1711 



NO. 



10 
1 1 
12 



13 
}t* 
15 
16 

17 
18 

19 



20 



SIGNAL NAME 



MOD SELECT 



2321 OPERABLE 



TRANSFER HEAD ADDR 
& SET 



TRANSFER HEAD POS 
ADDRESS & SET 



TRANSFER FINGER 
ADDR. & SET 



TRANSFER SUBCELL 
ADDR. 6 SET 



TRANSFER CELL 
ADDR & SET 



TRANSFER SEEK 
START 



FT REG 



FC REG 



SP 



A3A2 
B12 



A3N7 
D05 



A3N7 
00k 



A3N7 
D02 



A3N7 
D13 



A3A2 
B10 



LOGIC 



HB071 



HB091 



HB062 



HBO 51 



HB051 



HB051 



HB052 



HB061 



HB001 



HB01 1 



CLD 
PAGE 



QB050 



0.B070 



QG130 



QG130 



0.G130 



QG130 



QG130 



QG130 



QG130 



QG130 



TIME SCALE OR CYCLE 



OVERALL TIME SCALE IS FUNCTION OF MICROPROGRAM AND FILE DELAYS 



UR REG SET AT ANY D TIME 



in 



RISE DEPENDS ON 2321 STATUS 



TIMING CHART - 2321 Seek 



APPROX 6ns 



DEPENDING ON 



WHICH ADDR IS I 
BEING SET | 



3ns 



TIMING CHART 


2321 SEEK 


DATE 












TYPI 


2841 R 


IBM 


1712 





TIME SCALE OR CYCLE 


NO. 


SIGNAL NAME 


SP 


LOGIC 


LEVEL 


^00 NANOSEC »J L#- U BYTE TIME - 6.k JJSEC ► 

* l.ll^uSEC 11 1 * 18.28B uSEC 


1 


2.5 MC WRITE OSC 
* 875 KC 


C2E3 
B02 


SD181 


0, +3 


TJlflRHJlJir^ ^JWUWUTJUm^ 


2 


WRITE. GATE (7) 












3 


SERIALIZER RESET SS 


C2Bk 
DOk 


SD091 




1600 NS 
*kSOO NS 


k 


WRITE CLOCK GATE 


C2B6 
DOk 


SD091 






i 




















5 


WRITE TRIGGER 


czck 

BIO 


SD181 
















6 


A BIT RING 




SD131 
















1 5 1 6 | 7 lo 


—\ — r—\ — :~t™, — T ITT c i c i-7 in 
1 1 1 2 | 3 1 ^ 1 5 1 6 | 7 |0 


1 1 1 2 | 3 1 k | 5 1 6 | 7 |0 


| 1 | 2 |3^ | 5 | 6 | 7 |0 


1 1 1 2 I 3 1 k | 5 | 6 | 7 |0 


1 ' h 


7 


BIT RING 




SD131 
















1 5 | i | 7 


r\ I % In It If. Ir- I Z 1 ^ 

0 1 1 1 2 | 3 | k | 5 | 6 | 7 


/\ 1 lit It If. Ir 1 £ 1 n 

0 | 1 | 2 | 3 | * | 5 | 6 | 7 


0 1 1 1 2 0£| k\ 5 | 6 1 7 


0| 1 | 2 | 3 1 <♦ 1 5 1 6 | 7 


0 | 1 


8 


FDR RESET 


B3G6 
B07 


SD111 






| 




■ 


■ 


■ 


9 


SET FOR 


B3G6 
D09 


SD111 
















10 


SET ST (*♦) 


B1H3 
B07 


RS021 
















11 


SERIAL OUTPUT DATA 
BITS GATED OUT OF 
FDR BY BIT RING 


B3G7 
DOk 


SD151 






00000000 




) 1 




1 1 0 


111111 11 


1 1 1 1 * 1111 


0 0 0 0 | 1 1 i 1 o 


12 


PHASE X 


C2B7 
B13 


SD181 




nnn 


— I^J-J" SAME AS WRITE TRIGGER 










13 


ALLOW PHASE Y 


B3E4 
D02 


SD121 






( STAYS ON FOR REMAINDER 

OF WRITE 










\k 


PHASE Y 


C2B7 
BOk 


SD181 




n n r 


_r"Lr~L_f 180° OUT FROM PHASE X 










15 






















16 


DBL FREO. WRITE DATA 


C2C6 
BIO 


SD181 


+3, 0 


"iririrLrLru" 


CCC CCCCC 

inrTj - u~u - u - LTir 


CDCDCDCDCDCDCDCD 

miuiJWLnjuuuTJinjui 


C DCDCDj»DCDCDCDCD 

injTJirui/ tauuiruui 


C C C C CDCDCDC 

irTTTJ~lTTJir^^ 


CDC 

uuir 


17 












LOGIC BLOCK AT 5H GATES u CLOCK BITS" 
TO LOGIC BLOCK AT 6G (SD271) 


LOGIC BLOCK AT 5G GATES "SERIAL 
OUTPUT DATA", WHEN PRESENT, TO LOGIC 
BLOCK AT 6G. (SD271) 








18 














LOGIC BLOCK AT 6G MIXES "CLOCK" 6- 
"DATA" (SD271) 








19 






















20 























NOTES: 

(7) TURNED ON VIA MICROPROGRAM (QE080) 
* 2321 REFERENCE 



TIMING CHART - Write 





TIMING 


CHART 




WRITE 


DATE 












TYPE 


2841 R 


IBM 


1721 



NO 



SIGNAL NAME 



LOGIC PAGE 



TEST POINT 



LVL 



LEAD BYTES OF ONES - 65 BYTES 



START AM 



END AM BYTE OF ONES BYTE OF ZEROS 



SYNC BYTE = 9 OR 1** 



2303 CLOCK 



2/3 FREQUENCY OSC. 



WRITE GATE 



VFO RESET 



WRITE CLOCK GATE 



DELTA BIT RING 



BIT RING 



BIT RINGS RESET 



BIT RING DRIVE 



WRITE PHASE DATA 



WRITE AM 



RESET FDR 



SET FDR 



2303 DATA TRANSFERRED 
(SET ST k) 



_r 



-ff- 



-( <r 



J 



I .hi* I^TTTTTTTTT^^TTTTlhl >\ > lltTTT-ls h 1 1 1 ° 1 » I » 1 3 hi 5 1 s 1 7 I 



—I I (< (< 



n r 







UP FOR EACH BYTE 
H 



n<*_JL 



Jl 



_r 



UP FOR EACH BYTE 
< T 



n.^n 

— ( V - ! MICROPROGRAM CONTROL 



Jl 



SET AND RESET EACH BYTE I 

< S _ 1 I ( f 



e 



TIMING CHART - 2302 Attachment S/D Write 



TIMING DIAGRAM 



2303 ATTACHMENT S/D WRITE 



DATE 












TYPE 


2841 R 


IBM 


1 722 



NO. 



10 



12 



13 



14 



15 



16 



17 



18 



19 



20 



SIGNAL NAME 



2.5 MC WRITE OSC 
* 875 KC 



WRITE GATE 



o 



WRITE CLOCK GATE 



WRITE TRIGGER 



A BIT RING 



BIT RING 



FOR RESET 



SET FDR 



SET ST CO 



SERIAL OUTPUT DATA 
(BITS GATED OUT OF FDR 
BY BIT RING) 



ADDRESS MARK 



O 



WRITE AM LATCH 



INHIBIT CLOCK WR DATA 



DBL FREQ. WRITE DATA 



SP 



C2E3 
B02 



C2B6 



C2Ck 
BIO 



B3G6 
B07 



B3G6 
D09 



B1H3 
B07 



B3G7 



B3C5 
B08 



B3A6 
B08 



C2C6 
BIO 



LOGIC 



SD181 



SD091 



SD181 



SD131 



SD131 



SD111 



SD 1 1 1 



RS021 



SD151 



SD1 51 



SD151 



SD181 



LEVEL 



Truinnnnjuuijuijuuijinjuuiniiruuinm 



0, +3 



+3, 0 



TIME SCALE OR CYCLE 



400 NANSEC 
■1 .143 uSEC 



BYTETIME-6.it/JSEC fr» 

* 18.288 ^SEC 



I 3 | A | 5 | 6 1 7~To 



2 1 3 | 4 | 5 | 6 1 7 



ZEROS 



LOGIC BLOCK AT 5H (SD181) 
GATES CLOCK BITS TO LOGIC 
BLOCK AT 6G 



I ' I 2 | 3 | 4 | 5 | 6 | 7~T^ 



0 I 1 1 2 I 3 I 4 | 5 I 6 | 7 " 



ONES 



i- C C C C C 1C D C DC D CDC D C D C D C D 

ftririririrar imruvuiw 



LOGIC BLOCK AT 5G (SD181) GATES 
SERIAL OUTPUT DATA, WHEN PRESENT, TO 
LOGIC BLOCK AT 6G 



LOGIC BLOCK AT 6G MIXES CLOCK 6- 
DATA BITS RESULTING IN 2F 



1 ' I 2 1 3 I 4 | 5 | 6 | 7 |0 



2 3 4 5 6 7 



ONES 



, D D D D D C D C D C D 

~iriJ*~ir^rTrinjuuin^ 



— 

FIRST ADDRESS MARK 



INHIBIT CLOCK WRITE DATA 

BLOCKS CLOCK BITS AT LOGIC BLOCK 

5H DURING BIT RING 0,1 ,2,3,4 



I M 2 | 3 1 4 | 5 I 6 | 7 | 0 



° ■ 1 I 2 I 3 I 4 | 5 I 6 | j 



ONES 



k- mmt 



v 

SECOND ADDRESS MARK 



1 » I * I 3 hi 51 61 7 10 



0 12 3 4 5 6 1 7 



o o o o | i i T 



0 I 



0 0 



NOTES: 



(T) TURNED ON VIA MICROPROGRAM - WRITE GATE ON 0.E080, AM ON QP080 
* 2321 REFERENCE 



TIMING CHART - Write Address Mark 



TIMING CHART 


WRITE AM 


DATE 












TYPE 


2841 R 


IBM 


1723 



TIME SCALE OR CYCLE 



NO. 



SIGNAL NAME 



SP 



LOGIC 



LEVEL 



LEADING BYTES OF ZEROS 
SEE NOTE 1 



BYTE OF ONES 
6.VS (*18.288hS)- 



SYNC BYTE (OOOOlllO) 



FIRST DATA BYTE 



RAW DATA 



C2D7 
D09 



SD081 



CDCDCDCDCDCDCDCD 



C C 



C CDCDCDC 



C tCCCCCC 



■C C C 



READ GATE 



B3J4 
D10 



SD171 



Q23 



VFO RESET 



C2B4 



SD091 



800 NS 
*2.286uS 



VFO SYNC 



C2E6 
B02 



SD091 



VFO GATE 



C2E6 
B07 



SD091 



DATA GAP SENSE 

* C2J4J11 



C2M6 
Jll 



SD061 



GAP I " 2,l*ns OF MISSING DATA BITS 



SENSE 



}* 6.8u 



BIT RING SYNC LATCH 



C2D7 
B07 



SD191 



SEP DATA 



* C2j/fJ12 



C2M6 
J12 



SD061 



PULSE WIDTH_ 
APPROX 250NS 



DATA GOOD 



C2B6 
BIO 



SD191 



10 



READ CLK GATE 



C2B6 
D07 



SD101 



I! 



A BIT RING 



SD131 
SD132 



t I 5 1 « ' * ES ' ™ I POSI 5 I BY I NOT |READ|CLK | GATE|— | 5 |- I I I I I I 1 I I 1 5 | 6 | 7 1 0 1 1 | 2 | 3 I k\ 5 I 6 | 7 I 0 I 1 HI 



1 H 1 

I 5 I 6 \ 7 1 0 1 1 1 2 1 3 I k\ 5 i 6 I 7 1 0 1 1 I l\ 



12 



BIT RING 



SD131 
SD132 



I RES I TO | NOT |H ING | BY |NOT | READ| CLK |GAT"f"P 



I 1 I 



13 

1* 



PHASE X 



C2B7 
B13 



SD181 



ALLOW PHASE Y 



B3EU 
D02 



SD121 



4—+ 



PHASE Y 



C2B7 
B04 



SD181 



B3G6 



RESET FDR 



SD1 1 



SET FDR 



B3G6 
B09 



SD11 1 



GATE FDR TO DR 



B3G6 
B07 



SD1 1 1 



19 
20 

21. 



SET STAT k 



B3C7 
B02 



SD131 



FDR BIT 5 



B3G7 
D09 



SD142 



FDR BIT 6 



B3G7 
D09 



SD142 



2321 ONLY 



TIMING CHART - Read 



NOTES: 

1 . SEE PAGES 736 &737 

FOR GAP BIT CONFIGURATION 

2. PHASE Y PULSES MAY OCCUR 
BEFORE ALLOW PHASE Y, BUT 
THESE ARE NOT FUNCTIONAL 



TIMING CHART 


READ 


DATE 












TYPE 


28M r 


IBM 


1731 



NO 


SIGNAL NAME 


SCOPE POINT 


LOGIC PAGE 














1 


RAW DATA 


C2E5B02 


SD011 




2 


VFO RESET SS 


C2B4D0^ 


SD091 




3 


VFO SYNC 


C2E6B02 


SD091 




k 


VFO GATE 


C2E6B07 


SD091 




5 


SEP CLOCK GATE 


*C2J2B09 


*SD056 




6 


SEP DATA GATE 


C2K4B05 
*C2J2B05 


SD051 
*SD056 




7 


SPEARATED DATA 


C2M6J12 
*C2J^J12 


SD061 
*SD066 




8 


DATA GAP SENSE 


C2M6J1 1 
*C2J4J1.1 


SD061 
*SD066 




9 


CLOCK GAP SENSE 


C2M6J13 
*C2J^fJ13 


SD061 
*SD066 




10 


ONES RESET 


C2M6D02 
*C2J*fD02 


SD031 
-SD036 




11 


ZEROS COUNT 


C2M6D02 
*C2j4D02 


SD031 
*SD036 




12 


BINARY COUNTER 




SD201 




13 


READ CLOCK GATE 


C2B6D07 


SD101 




)k 


PHASE X 


C2B7B13 


SD181 




15 


ALLOW PHASE Y 


B3E4D02 


SD121 




16 


PHASE Y 


C2B7B04 


SD181 




17 


BIT RING 




SO 1 3 1 
SD132 




18 


DELTA BIT RING 




SD131 
SD132 















* 2321 ONLY 




Sr 



VARIABLE AREA-BYTES OF ONES 



c*d cd ?— D-e — f *fr - c d'e -fr t *« b : c o 'W •« c-b^ C' 

npininintnini 

; Li »1 ; • 8ioo n$ (2.286- gs ;*) 



(•CLOCK HJATE-UPON DATA BIT) VFO WU.LJ 
BY KE-SYMCftJ IN 2NTT BYTE OF ZEROS.; 



PULSE WIDTH APPRO*. 250 NS 



-GAP * -2.4 US OF >US*W»6 DATA- BITS 
SENS £j» -6.3 y S ■...■■>.■■■■■ ■ 



£AP ,~-2.& VS OF MJ-SSWIG CLOCK .64 TS. 



RESET BY tJOT- R-EAB CfcOCK GATE • 



RESET ST ^Or ftEAD CLOCK GATE 



1» I f I I I ! 



** BYTES OF ZERO 



SHEET 1 OF 3 

— s 



I I I ' I I I I 1 I 1 » ( I f ; , . , . . . 

• C- • C* ! • C £ • C C C • C C — •£• 



II II II II 



• MISSING DATA BEING SENSED AS CLOCK GAP BECAUSE| VFO IS 180° OUT OFPH/SE \ 



•NO COUNT 



I 



4- 

C- rC' (3 



fLTLhJl. 

tjtj~|_tu 



I SHEET 2 
K CONTINUES 
I FROM HERE 

I r 



JULJUUUUIJJLJUUU^ 

1 7 I 8 STEPPED BY BIT RING 1 ^4 FROM 



NOW ON 



J 



ruins" 



1 A6|A 7| Aof 



TIMING CHART - Read Address Mark (Page 1 of 3) 



TIMING CHART - 




READ ADDRESS MARK 




DAT! 








1 






TYPE 


28^1 R 


7 


IBM 


1733 


3 
3 



SHEET 2 OF 3 



NO 


SIGNAL NAME 


SCOPE POINT 


LOGIC PAGE 














1 


RAW DATA 


C2E5B02 


SD011 




2 


AM 1 


B3H6B04 


SD211 




3 


AM 2 


B3H6B07 


SD211 




it 


AM 3 


B3H6B12 


SD211 




5 


AM GOOD 


B3H3D11 


SD211 




6 


DATA GOOD 


C2B6B10 


SD191 




7 


SEPARATED DATA 


C2M6J12 
*C2j4jl2 


SD061 
*SD066 




8 


DATA GAP SENSE 


C2M6J11 
*C2 Jk J 1 1 


SD061 
*SD066 




9 


CLOCK GAP SENSE 


C2M6J13 
*C2j*tJ13 


SD061 
-•«D066 




10 


ONES RESET 


C2M6D02 
*C2J4D02 


SD031 
-'6D036 




1 1 


ZEROS COUNT 


C2M6B04 
*C2J^B04 


SD031 
-'SD036 




12 


BINARY COUNTER 








13 


READ CLOCK GATE 


C2B6D07 


SD101 




\k 


PHASE X 


C2B7B13 


SD181 




15 


ALLOW PHASE Y 


B3E4D02 


SD121 




16 


PHASE Y 


C2B7B0it 


SD181 




17 


BIT RING 




SD131 
SD132 




18 


DELTA BIT RING 




SD131 
SD132 




19 


STAT k 


C2D7D12 


>SD066 





* 2321 ONLY 



TIMING CHART - Read Address Mark (Page 2 of 3) 



!_jiB_XJ_J_J_B_J^J_i_i_J_J_J^ 



it BYTES OF ZEROS 



EE 



GAP 
SENSE 



= 2 .^t US OF MISSMNG DATA -BITS' 

* 6. B. lis *...'.. 



= 2.8 JS.'OF MI$SING CLOCK 6 ITS 
* 8.0 " c 



8 ' ' \-*~ BIT RI-N6 •if TIME "H 



(FOLLOWING SEPARATED CDCK- GATE) 



...»•...*. i <fOLLOW4NG- SPfARATEO DATAi GATE) 

| ^ | 3 | it | 5 j;6 | 7 | Q 



A»| A3| A>| A5| Aft A?| A-Q| 



PUL&E WIDTH APPROX. 250 Nf 



•10 



A>| &2[ ^3| A^j A5f A&| A7|- AP] 



BYTE OF ONES 



I I I I I I I 



JL 



AM BYTE #1 



I I I I I 



J L 



12 



A'| A2| A3| A»| A5| Afc| A7j Ao| A'| AM A3| A 1 *! AS| A 6 



I- ■ I a I » I ^ I 5 I 



SHEET 3 
CONTINUES 
FROM HERE 



I I I 



m 



A7| A< 



TIMING CHART - 



READ ADDRESS MARK 



DATE 












TYPE 


2841R 


IBM 


1733 



NO 


SIGNAL NAME 


SCOPE POINT 


LOGIC PAGE 




1 


HAW DATA 


C2E5B02 


SD01 1 




2 


AM 1 


B3H6B0*f 


SD21 1 




3 


AM 2 


B3H6B07 


SD21 1 




k 


AM 3 


B3H6B12 


SD21 1 




5 


AM GOOD 


B3H3D11 


SD211 




6 


DATA GOOD 


C2B6B10 


SD1 91 




7 


SERA RATED DATA 


C2M6J12 
*C2j4jl2 


SD061 
*SD066 




8 


DATA GAP SENSE 


C2M6J1 1 
*C2j4jl 1 


SD061 
*SD066 




9 


CLOCK GAP SENSE 


C2M6J13 
*C2j4jl3 


SD061 
*SD066 




10 


ONE'S RESET 


C2M6D02 
*C2j4D02 


SD031 
*SD036 




11 


ZERO'S COUNT 


C2M6B04 
*C2j4B04 


SD031 
*SD036 




12 


BINARY COUNTER 








13 


READ CLOCK GATE 


C2B6D07 


SD101 




14 


PHASE X 


C2B7B13 


SD181 




15 


ALLOW PHASE Y 


B3E4D02 


SD121 




16 


PHASE Y 


C2B7B04 


SD181 




17 


BIT RING 




SD131 
SD132 




18 


DELTA BIT RING 




SD131 
SD132 




19 


SET STAT k 


C2D7D12 


*SD066 















* 2321 ONLY 



AM BYTE #2 



I I I I I I I I I I 



en 



A7|A<>| 



1 



J 



JULiUUl 



12 



I 



13 



^TJiiufLnri 
i * i 2 1 H i 5 1 6 1 7 1 ° 



A 'I A2| A3| A^l A5| A6| A7| A0| 



BIT RING SYNC BYTE 



8*1 



l_i 



1 



J 



JUUUl 



I 



RESET 



1 I 

*injTjTln_n_n rjtjtItl; 



i 



nruiA 



1 1 | 2 | 3| NO COUNT |S | 6 | 7* 



A»|A2|A3|A5 | A6l A7| 



FLAG BYTE 



Ao| Ai| 



SHEET 3 OF 3 



TIMING CHART-Read Address Mark (Page 3 of 3) 



TIMING CHART - 


READ ADDRESS MARK 


DATE 












TYPE 


2841 R 


IBM 


1733 



SHEET 1 OF 2 



NO 


SIGNAL NAME 


LOGIC PAGE 


TEST POINT 




LEAD i A REA " 0NES ADDRESS MARK 1 BYTE OF ONES BYTE OF ZEROS 1 SYNC BYTE - 9 | 


A 




2303 CLOCK 








^OOUt-NS 1 — -J7 1 ' 1 

-JiAjuiJiJij\ruUiJi^ 






2303 DATA 








•|l»OONSI«- -m\ 600NSf«- , 

fl 1^ mm mm mm mm mm mm mm mm mm M mm mm mm mm 1 1 mm 

nnnnnnn^nnn^nn^nnnn n m n 






READ GATE 














VFO RESET 








—J 1 H (f ft 






SELECT PHASE LATCH 








— ' ' ff ft (fr-l 


B 




LEADING EDGE DETECTOR 








— n < $ < \ m — 1 1 






HOLD PHASE 








— n ( ^ n ( { 1 






LATCH 1 








III iuuuuu^uuuuu^uu'uuu n 






LATCH 2 








/ III II 

Mil IUUUUUl/UUUUU1IUl< ( UUU (1 






LATCH 3 








f 1 

nn n nn n n n r ( n n n n n, *i n n„n n n ,, 


C 




AM DET. 1 








nnn n n„n n n , ; n n„nnnnnn 






AM DET. 2 








Mill 1 1" 1 1 1 11 1 i'.m 1 11 


— 




AM DET. 3 








ru^\r~LTiJ~^j~LT" , , , 






AM BIT PRESENT 








n n f[ n n n tI n n (I , , 






AM BIT MISSING 








n n n n n n n { h n n n n n r , 


D 




SEARCH AM 








• ! ) ( 1 1 i 1 

1 1 (( 






8 BITS 








(, 1 ,! "n 






AM GOOD 








f f ((J. 1 M 






DELTA BIT RING 








12 |3 \\ 0 1 , 1 2 1 0 I 5 U 1 , 1 2 I 3 |*| / 0 | , | 2 1 3 1 t | 5 1 6 | 7 1 0 


E 




BIT RING 








1 1 , 0 | , l.jjsl 7 <f,| 5 hhl | l|* h{ l f 7| 0|, 1 >|3 1 *• 15|6|7 





TIMING CHART - 2303 Attachment S/D Read AM (Page 1 of 2) 



TIMING DIAGRAM 


2303 ATTACHMENT S/D READ AM 


DATE 












TYPI 


2841 R 


IBM 


1734 



SHEET 2 OF 2 



NO 


SIGNAL NAME 


LOGIC PAGE 


TEST POINT 


LVL 


LEAD AREA-ONES ADDRESS MARK BYTE OF ONES' BYTE OF ZEROS SYNC BYTE - 9 




DELTA AND BIT RING RESET 








l { If ( j ( j flr jl ( f 




BIT RING DRIVE 








DRIVE STOPS , 

n n„ n n n (S n uNm ( , n n n itjij^Ijuijxjuijiji^ 




SELECTED PHASE 








END OF AM 

M n nnnnnfinnnnnnnnr 




2303 READ CLOCK GATE 








(( !( <S St 1 




ZEROS DET. 1 








<< K !< IN " II U 




ZEROS DET. 2 








t ( 11 ' 1 II 1 ,! 1 1 1 1— 




ZEROS COUNT 








f , j( nnn^nnnnnnr 







































































































































TIMING DIAGRAM 

2303 ATTACHMENT S/D REAP AM 









DATE | 


TYPE 


28^1 R 



TIMING CHART - 2303 Attachment S/D Read 



AM (Page 2 of 2) 



IBM 



1 734 



NO. 



10 



12 



13 



1* 



15 



16 



17 



18 



19 



20 



SIGNAL NAME 



MACHINE CYCLES 



READ LATCH 



A SOURCE - DR 



TRANSFER 1 



SVC REQUEST 



TRANSFER 2 



SVC IN 



SVC OUT 



SERVICE REQUEST 



SVC/ IN RESET 1 



SP 



C3F5B02 



C3H3B08 



C3H3P05 



C3H3D04 



C3H3B02 



C3J6B1 3 



C3H4B09 



C3G3B08 



LOGIC 



GB131 



GB131 



G B 131 



GB1U1 



GB131 



GB141 



GB061 



GB151 



GB151 



LEVEL 



TIME SCALE OR CYCLE 



500 NANOSEC MACHINE CYCLES (125 NANOSEC PER PHASE A.B.C.D) 




0, +3 



0, +3 



0, +3 



0, +3 



0. +3 



0, +3 



+3, 0 



TIMING CHART - Channel Data Transfer-Read 



f SVC? 
\WHEN IT 



/OUT IS RAISED BY CHANNE 
HAS TAKEN BYTE FROM SVC/ 



c/in) "^' 



TIMING CHART 


CHANNEL DATA TRANSFER-READ 


OATi 














2841 R 


IBM 


1735 



/ 


LEAD AREA-36 BYTES 


VFO AREA -4 BYTES 


BIT RING 
SYNC AREA 
1 BYTE 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ONES 
11111111 


4 BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 
0 0 0 0 1 1 10 



I 



2302 - 2311 TRACK FORMAT 



LEAD BYTE 


LEAD AREA 
12 ZEROS 


VFO AREA -4 BYTES 


BIT RING 
SYNC AREA 
1 BYTE 


1 1 0 0 1 1 0 0 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ONES 
11111111 


4 BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 
0 0 0 0 1 1 10 



CD 

ro 



X 
n 



LEAD 


BYTE 


LEAD 


AREA 




VFO AREA -7 BYTES 




BIT RING 
SYNC AREA 
1 BYTE 


y UNts 


6 BYTES ZEROS 




110 0 


1 0 0 


ONES 
11111111 


ONES 
11111111 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ONES 
11111111 


4 BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 
0 0 0 0 1 1 10 




HA or Alpha Gap Bit Conf igurat ion- 2302 



LEAD BYTE 
* 


VARIABLE AREA 

21 BYTES MIN. 
OF GOOD DATA 


VFO AREA-5 BYTES 


ADDRESS MARK AREA 
2 BYTES 


BIT RING SYNC 
BYTE 


110 0 110 0 


ONES 
11111111 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ONES 
11111111 


ONES 
5 BITS MISSING 
CLOCK PLUSES 


ONES 
5 BITS MISSING 
CLOCK PLUSES 


4 BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 

0 0 0 0 1110 


NO CLOCK | 

1111 1T1 1 


NO CLOCK | 

11111111 



VARIABLE AREA=21 + 
.49 (KL + DL) 
INDEX 



* LEAD BYTE FOLLOWING A DATA FIELD MAY HAVE A "GLITCH" IN IT DUE TO THE DROPPING OF WRITE 
GATE FOLLOWING A REWRITE OF THE DATA FIELD. 



r 




A.M. 



in 



m 



HOME 
ADDRESS 



(5 + 2) BYTES 



18 
BYTES 



R 0 COUNT FIELD 



(9 + 2) BYTES 



18 
BYTES 



R 0 DATA 
FIELD 

VARIABLE 

LENGTH 
(1 + 2) TO 
FULL TRACK 



ID 



2 

BYTES 



COUNT FIELD 



(9 + 2) BYTES 



18 
BYTES 



KEY FIELD 

VARIABLE 
LENGTH 

0 TO 255, 
+2 BYTES 



18 
BYTES 



DATA FIELD 

VARIABLE 
LENGTH 

(3625+2) 
BYTES MAX. 



R 0 RECORD 



NORMAL RECORD 



Beta Gap Bit Conf igurat ion-231 1 - 2302 



LEAD AREA -30 BYTES 


VFO AREA -4 BYTES 


BIT RING 
SYNC AREA 
1 BYTE 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ONES 
11111111 


4 BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 
0 0 0 0 1 1 10 




LEAD BYTE 


LEAD AREA 
12 ZEROS 


VFO AREA -4 BYTES 


BIT RING 
SYNC AREA 
1 BYTE 


„..,... 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ONES 
11111111 


4 BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 
0 0 0 0 1 1 10 




LEAD BYTE 


LEAD 


AREA 




VFO AREA-7 BYTES 




BIT RING 
SYNC AREA 


9 ONES 


6 BYTES ZEROS 




1 BYTE 


110 0 110 0 


ONES 
11111111 


ONES 
11111111 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ONES 
11111111 


4 BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 
0 0 0 0 1 1 10 



H = ON LAST RECORD OF TRACK, 
"ONES" ARE WRITTEN AFTER 
2nd BURST BYTE UNTIL 
INDEX. 



HA and Alpha Gap Bit Conf igurat ion- 231 1 



= CYCLIC CHECK 



TIMING CHART - 2302/2311 Track Format 



1736 (7/67) 



2841 Stage 2 FEMDM (7/67) 



1736 



LEAD AREA 
36 BYTES 
ONES 



11111111 



ZEROS 



OOOOOOOO 



2321 TRACK FORMAT 



VFO AREA -5 BYTES 



ZEROS 



OOOOOOOO 



ZEROS 



OOOOOOOO 



ONES 



11111111 



ADDRESS MARK AREA 
2 BYTES 



ONES 
5 BITS HISSING 
CLOCK PULS ES 
NO CLOCK J 

11111111 



ONES 
5 BITS MISSING 
CLOCK PULSE S 
NO CLOCK J 

11111111 



BIT RING 
SYNC AREA 
1 BYTE 



k BITS ZEROS 

1 BIT ONE 

2 BITS ZEROS 
1 BIT ONE 

0 0 0 0 1 0 0 1 



LEAD BYTE 


LEAD AREA 
8 ZEROS 


VFO AREA- 1 * BYTES 


BIT RING 
SYNC AREA 
1 BYTE 


110 0 110 0 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ONES 
11111111 


k BITS ZERO 
3 BITS ONES 
1 BIT ZERO 

0 0 0 0 1 1 10 




HA or Alpha Gap Bit Conf igurat ton- 2321 



LEAD BYTE 


VARIABLE AREA 
*+8 BYTES MIN. 
OF GOOD DATA 


VFO AREA -5 BYTES 


ADDRESS MARK AREA 
2 BYTES 


BIT RING SYNC 
BYTE 


110 0 110 0 


ONES 
11111111 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ZEROS 
OOOOOOOO 


ONES 
11111111 


ONES 
5 BITS MISSING 
CLOCK PLUSES 


ONES 
5 BITS MISSING 
CLOCK PLUSES 


k BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 

0 0 0 0 1 1 10 


NO CLOCK ^ | 

11111111 


NO CLOCK j 

11111111 




LEAD BYTE FOLLOWING A DATA FIELD MAY HAVE A *GLITCH U IN IT DUE TO THE DROPPING 
OF WRITE GATE FOLLOWING A REWRITE OF THE DATA FIELD. 



R 0 DATA 

FIELD 
VARIABLE 
LENGTH 
(1+2) TO 
FULL TRACK 



RO RECORD 



A.M. 



2 

BYTES 




COUNT FIELD 
(9+2) BYTES 



BYTES 



KEY FIELD 

VARIABLE 

LENGTH 
0 TO 255, 
+2 BYTES 



DATA FIELD 



VARIABLE 

LENGTH 
(2000 + 2) 
BYTES MAX. 



NORMAL RECORD 



Beta Gap Bit Conf igurat ion- 2321 



CYCLIC CHECK 



# = ON LAST RECORD OF TRACK, 

BYTES OF "ONES" ARE WRITTEN 
AFTER 2nd BURST BYTE (CC) , 
UNTIL INDEX. 



0 


1 


2 


3 


k 


5 


6 


7 


X 


X 




■NOT 


USED 




X 


X 








— >■ 



FLAG BYTE - ALL FILES 



n_ 

I 0 



NOT ALTERNATE TRACK 
1 = ALTERNATE TRACK 



•0 = GOOD TRACK 
1 = DEFECTIVE TRACK 



0 = NORMAL 

1 = RECORD OVERFLOW FEATURE 



0 = 1ST RECORD, THEN ALTERNATES, 
USED TO DETECT MISSING 
ADDRESS MARKS 
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2303 TRACK FORMAT 



LEAD AREA 
65 BYTES 
ONES 


ADDRESS MARK AREA 
k BYTES - 2/3 FREQUENCY 


BIT RING SYNC AREA 
3 BYTES 


11111111 


ONES 
11111 


ONES 
11111 


ONES. 
1 1 1 1 1 


ONES 
11111 


ONES 
11111111 


ZEROS 
00000000 


*4 BITS ZEROS 

1 BIT ONE 

2 BITS ZEROS 
1 BIT ONE 

0 0 0 0 10 0 1 



OO 



X 
n 




INDEX 



HA OR ALPHA GAP BIT CONFIGURATION 2303 



LEAD BYTE 


LEAD AREA 
51 BYTES 


ADDRESS MARK AREA k BYTES 
2/3 FREQUENCY 


BIT RING SYNC AREA 
ADDRESS MARK AREA 
3 BYTES 


110 0 110 0 


ONES 
11111111 


ONES 
11111 


ONES 

11111 


ONES 

11111 


ONES 
11111 


ONES 
11111111 


ZEROS 
00000000 


k BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 

0 0 0 0 1 1 10 




BETA GAP BIT CONFIGURATION 2303 



CYCLIC CHECK 



# = ON LAST RECORD OF TRACK, 

BYTES OF "ONES" ARE WRITTEN 
AFTER 2ND BURST BYTE (CC) , 
UNTIL INDEX. 



0 


1 


2 


3 


It 


5 


6 


7 


X 


X 




NOT 


USED 




X 


X 



I 



FLAG BYTE - ALL FILES 



0 = NOT ALTERNATE TRACK 

1 - ALTERNATE TRACK 



•0 = GOOD TRACK 
1 = DEFECTIVE TRACK 



0 = NORMAL 

1 - RECORD OVERFLOW FEATURE 



0 = 1ST RECORD, THEN ALTERNATES, 
USED TO DETECT MISSING 
ADDRESS MARKS 
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INDEX 



1434 



2302 Read Address Mark, F. C. 1635 
2302/2303 Attachment Circuits, UDCD 1231 

2302 - 2311 Track Format, T. C. 1736 

2303 Attachment S/D - Burst Check Data Flow, I/O O.D. 
2303 Attachment S/D Read AM - Part 1, T. C. 1734 
2303 Attachment S/D Read AM - Part 2, T. C. 1734 
2303 Attachment S/D - Read, I/O O.D. 1423 

2303 Attachment S/D - Write, I/O O. D. 1422 

2303 Attachment S/D Write, T. C. 1722 

2303 Read, F. C. 1634 

2303 Seek, F. C. 1614 

2303 Track Format, T. C. 1738 

2303 Write Address Mark, F. C. 1624 

2303 Write, F. C. 1622 

2311 Attachment Circuits, UDCD 1211 
2311 Read, F. C. 1632 
2311 Seek, I/O O.D. 1411 
2311 Seek, F. C. 1612 
2311 Seek, T. C. 1711 

2321 And Optional Attention, UDCD 1221 

2321 Seek, F. C. 1613 

2321 Seek, T. C. 1712 

2321 Track Format, T. C. 1737 

Address Mark, Read, F. C. 1633 
Address Mark, Read - Part 1, T. C. 1733 
Address Mark, Read - Part 2, T. C. 1733 
Address Mark, Read - Part 3, T. C. 1733 
Address Mark, Write, F. C. 1623 
Address Mark, Write, T. C. 1723 
ALU - Storage Control, F. C. 1601 
ALU - Storage Control, I/O O. D. 1401 
ALU - Storage Control, T. C. 1704 
Attachment Circuits, 2302/2303, UDCD 1231 
Attachment Circuits , 2311, UDCD 1211 
Attention, 2321, UDCD 1221 

Burst Check Data Flow - 2303 Attachment S/D, I/O O. D. 1434 

Channel Data Transfer - Read, F. C. 1636 
Channel Data Transfer - Read, I/O O.D. 1436 
Channel Data Transfer - Read, T. C. 1735 
Channel Data Transfer - Write, I/O O.D. 1426 
Channel Data Transfer - Write, T. C. 1725 

Data Transfer, Channel - Read, I/O O.D. 1436 

Data Transfer, Channel - Read, T. C. 1735 

Data Transfer, Channel - Write, I/O O.D. 1426 

Data Transfer, Channel - Write, T. C. 1725 

Dual Channel Microprogram, F. C. 1692 

Dual Channel Seek Complete and Interrupt, UDCD 1222 



I/O Channel Interface and Storage Control, UDCD 1202 



Microprogram, Dual Channel, F. C. 
Microprogram Logic, F. C. 1691 



1692 



Read, 2303, F. C. 1634 
Read, 2311, F. C. 1632 

Read - 2303 Attachment S/D, I/O O. D. 1423 
Read, F. C. 1631 
Read, T. C. 1731 

Read Address Mark, 2302, F. C. 1635 

Read AM, 2303 Attachment S/D - Part 1, T. C. 1734 

Read AM, 2303 Attachment S/D - Part 2, T. C. 1734 

Read Address Mark, F. C. 1633 

Read Address Mark - Part 1, T. C. 1733 

Read Address Mark - Part 2, T. C. 1733 

Read Address Mark - Part 3, T. C. 1733 

Read Address Mark - SERDES, I/O O. D. 1433 

Read - Channel Data Transfer, F. C. 1636 

Read - SERDES, I/O O.D. 1431 

Reset, T. C. 1701 

Scan, T. R. O. S. , T. C. 1703 
Seek, 2303, F. C. 1614 
Seek, 2311, F. C. 1612 
Seek, 2311, I/O O.D. 1411 
Seek, 2311, T. C. 1711 
Seek, 2321, F. C. 1613 
Seek, 2321, T. C. 1712 

Seek Complete and Interrupt, Dual Channel, UDCD 1222 

SERDES - Read Address Mark, I/O O. D. 1433 

SERDES - Read, I/O O. D. 1431 

Serializer/Deserializer, S. L. 1501 

Start - Stop Timing, T. C. 1702 

Storage Control - ALU, F. C. 1601 

Storage Control - ALU, I/O O.D. 1401 

Storage Control - ALU, T. C. 1704 

Storage Control and I/O Channel Interface, UDCD 1202 

Timing, Start - Stop, T. C. 1702 
Track Format, 2302 - 2311, T. C. 1736 
Track Format, 2303, T. C. 1738 
Track Format, 2321, T. C. 1737 
T. R. O.S. Scan, T. C. 1703 

Write, 2303, F. C. 1622 

Write - 2303 Attachment S/D, I/O O. D. 1422 
Write - 2303 Attachment S/D, T. C. 1722 
Write, F. C. 1621 

Write Address Mark, 2303, F. C. 1624 
Write Address Mark, F. C. 1623 
Write Address Mark, T. C. 1723 
Write/Write AM, I/O O.D. 1421 
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Did you find the material: 
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Well illustrated? 
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For advanced knowledge of the subject? □ As a student in a class? □ 

For information about operating procedures? □ As a reference manual? Q 

Other . : 

• Please give specific page and line references with your comments when appropriate. 
If you wish a reply, be sure to include your name and address. 

COMMENTS 
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Other 
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